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A SCIENTIFIC CORNER 


WHERE OPTICAL PROBLEMS ARE DISCUSSED AND 
THE SOLUTIONS, AS SOLVED BY EXPERIENCE, INDICATEDI 


PRESENTED BY 


THE HOUSE OF VISION 


MILWAUKEE AURORA 
HIGHLAND PARK 


BELGARD-SPERO, INC. 
CHICAGO 


MINNEAPOLIS MUSKEGON 


DES MOINES 


It is sometimes difficult to determine why 


cataract patients with several pairs of 


glasses will wear one pair with complete 


comfort and complain about the others. 


We have the case of Mr. H who had one 
eye that had been operated on for cataract 
and required a + 14.50+ 1.00 « 37 to 
correct his distance vision. The glasses, 
with a + 10.00 to balance the unoperated 


eye, were made for him and he wore them 


with comfort for several months. Mr. H 


decided that a spare pair of glasses would 


be desirable and brought in frames which 


were used to hold the lenses. 


The second pair, right from the start, 


were not satisfactory. Mr. H could give 


no concrete reason for not liking them 


but refused after several days’ trial to 


have anything to do withthem. The lenses 


were most carefully checked and found to 


be free of aberrations and to neutralize 


exactly as the other pair. The ophthal- 


mologist checked the visual acuity with 


CATARACT LENS THICKNESS 


“IF IT’S A LENS PROBLEM, LET'S LOOK AT IT TOGETHER” 


both lenses and could find no difference. 
The only mechanical difference in the two 
spectacles was that the size of the lens in 
the first pair was 38x42 mm., and in 
the second pair 40x 44 mm. It was this 
difference in lens size that caused the 
trouble. The larger lens was little over 
a millimeter and a half thicker in the 


center than the smaller lens. 


Whether the trouble was brought about 
by the difference in the retinal image 
size caused by the nodal point of the thick 
lens being farther from the eye, or the loss 
in light transmission and increased mar- 
ginal distortion caused by the additional 


thickness we do not know. 


We do know that when a frame was 
supplied that measured the same as the 


original and new lenses were made exactly 
the same thickness as the first ones, the 


glasses were accepted and are being worn 


with comfort. 
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SURGICAL INSTRUMENTS CO., INC, 
520 FIFTH AVENUE, NEW YORK 18, N. Y. 
ESTABLISHED 1875 


BERGER LOUPE 


The importance of good depth 
perception for such work as the 
removal of foreign bodies is well 
appreciated. No simple optical 
system has ever improved on the 
lens prism design used in the 
Berger Loupe for stereoscopic 
vision and it is here combined 
with a light and comfortable 
plastic mounting with septum 
and large peep-holes for direct 
vision. Working distance about 
3” from end of loupe. 
With 
adjustable 
elastic headband. 

Price each $5.50 


SEAMLESS ANTRUM SYRINGE 


Will not leak and will not admit air while injecting or refilling. Used 
with Killian’s Antrum Canula (attached in illustration), it is acknowledged 
to be the only perfect antrum syringe obtainable. Made of the finest 
imported English rubber. 
Price $3.25 
Killian Canula, 2.50 
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Every dot on this map 


represents 


Trifocal Wearers! 


Tere are roughly 42,500 dots 
on the above map. Multiplied 
by 8 it represents the more 
than 300,000 people wearing 
Univis trifocals today. 

Yet, of all the Univis multi- 


focals prescribed in 1947,more 
than 50% carried reading 
adds of 1.75D or greater... 
and only about 1.5% were tri- 
focals. Based on these figures, 
only about 1.5% of the people 
who need trifocals have them. 


3S. 5,260 pairs of Univis Trifocals have been prescribed 


THE UNIVIS LENS COMPANY © DAYTON 1, OHIO 


Your trifocal patients are all around you! 


Where are your trifocal pa- 
tients? Wherever there are 
people there are people who 
need trifocals. 
Your trifocal patients 

are all around you! 
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The new Shuron BROWLINE frames, 
in the Stag, Fiesta and Senora styles, 
provide: 


1. ADJUSTABILITY UNLIMITED 


a. Adjustable, removable rocking pads make it 
possible to fit every BROWLINE frame accu- 
rately and positively—and a properly fitted 
frame will stay in place and give visual 
comfort. ; 


. Removable, replaceable eyewires are available 
only on Shuron BROWLINE frames—with a 
choice of three different eyewires. 


. Three bridge styles, ample eye sizes and two 
interchangeable temples add to the fitable 
qualities. 


. VISIBILITY UNLIMITED 


Unobstructed Vision in every needed direction 
is a feature of BROWLINE frames. There are 
no dark lower rims to interfere with under eye | 
vision or to cause shadows that give an aging 
or tired effect. 


. POPULARITY UNLIMITED 


BROWLINE frames are daily becoming more 
popular. The demand is increasing. Word- 
of-mouth advertising is spreading the news of 
their many modern qualities,—style, wearabil- 
ity, fitability, color distinctiveness. 


SHURON OPTICAL CO., INC. 


Geneva, New York 


HEARING AID 


Brings to the ear, clearly, increased volume of sounds, 
Slender. Light. Only one case, one cord 
and receiver. 


60 HOURS -10c 
Through the use of the ‘A’conomizer, an ‘A’ 
battery costing 10c and lasting at least 60 
hours, can be used, when desirable. 


ONE - MINUTE SERVICE 


No waiting for repairs. Quick service at any 
Paravox dealer anywhere. 


Accepted by Council on Physical Medicine, ‘A’conomizer 
American Medical Association cuts costs 
PARAVOX, INC. 


2082 EAST 4th STREET bd CLEVELAND 1|5, OHIO 


Don’t give your patient an ordinary eye patch. Prescribe the 


*“ADJUSTO”’ 
Eye Shield 
AMBLYOPIA EXANOPSIA — Will not interfere with lid 
movement. 
CORNEAL ULCER—Will admit air through shield. 
INJURED OR POST-OPERATIVE CONDITION—Will do 
away with any unnecessary pressure. 
The “ADJUSTO” is the only shield with a flexible frame 
that conforms to the facial contours, and expanding pleats 
adjustable to the eye dressing, without applying pressure. 
It is the only eye shield made which can be moulded 
around the lens of eye glasses with simple ease. The 
“ADJUSTO” can be boiled or autoclaved for sterilizing, 
or can be washed with soap and water and the pleats will 
not come out! Available at all leading Drug, Surgical 
and Optical stores. Retails at 50c. 
ADJUSTO EYE SHIELD COMPANY 

1060 Lexington Avenue, New York 21, New York 
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FOR BINOCULAR FIXATION 
VISUAL TRAINING ... BAUSCH & LOMB 


The Bausch & Lomb Ortho-Fusor 
has proved its meritas supplementary 
exercise for binocular fusion. Its 
compactness permits frequent, short- 
interval use in home or office—where- 
ever there is good light for reading. 
Now the Ortho-Fusor is available in 
three series of graded exercises. Each 
series consists of a set of training 
vertographs in a wire-bound book 
with instructions, three-dimensional 
Polaroid Glasses, and leatherette 
carrying case. $11.00 per series, 
from your Bausch& Lombdistributor. 


BAUSCH 6 LOMB 


OPTICAL ROCHESTER 2, N.Y. 
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CUTLER UNIVERSAL EMPLANT 


The Cutler Universal Implant was developed by Norman L. 
Cutler, M.D. of Wilmington, Delaware. Its purpose is to achieve 
the maximum amount of motility of the prosthesis by a positive 
mechanical contact between the implant and the prosthesis. 


Experienced technicians are employed in all of our branch 
laboratories for the fitting and manufacture of the plastic pros- 
thesis which is used in conjunction with the implant. 


@ THE FINEST IN ALL-PLASTIC ARTIFICIAL EYES 
@ ALL TYPES MOTILITY IMPLANTS 

@ SPHERE IMPLANTS (glass—plastic—gold) 
@ X-RAY THERAPY SHIELDS 


@ CONFORMERS, DRAINS, X-RAY LOCATORS 


SERVING THE PROFESSION SINCE 1851 


CHICAGO 
DETROIT 
CLEVELAND 
KANSAS CITY 
MINNEAPOLIS 
NEW ORLEANS 
ST. 


NEW YORK 
BALTIMORE 
BOSTON 
BUFFALO 
PHILADELPHIA 
PITTSBURGH 
WASHINGTON 


MAGER & GOUGELMAN, INC. 
Company 


30 NORTH MICHIGAN AVENUE * CHICAGO, ILLINOIS 
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“Cut-back neck 
‘roynd which con- 


ateral edge with 
junetiva is drawn 


~ slanting flange 
 plements increased 
lateral movement. 


‘Raised Tantalum 
Mesh facilitates su- 


implant increases 


leverage of latero! turing of muscles. 
rectus. 


NEW, IMPROVED 
, AR Implant with lateral edge 


Further Increases Motility...Simplifies Operating Procedure 


74 successful operations inserting the Stone-Jardon Im- — * This implant was developed by 
plants have been completed in the Massachusetts Eye and 
lardon, manufacturin a 
Ear Infirmary between April 1947 and January 1949. To of the Monoplex Eye Division of 


date no extrusions have resulted. the American Optical Company, 

In the latter of these cases the new, improved Stone- as a modification of implants ' 
Jardon Implant accomplished an even greater lateral move- 
ment, and, by simplifying procedure, saved much operating 
time. “OPERATING PROCEDURE, 

Incorporating all the advantages of the previous plastic s;oONE-JARDON IMPLANT” 
implant with tantalum mesh, the new Stone-Jardon Implant _ By witliam Stone, Jr., M. D. 
integrates a slanting flange on a cut-back neck. The flange A copy of this booklet with a 
provides further lateral movement as it fits in the outer can- pe 
thus and creates a deeper lateral fornix wherein the plastic will be sent on request. 
shell can move; the designed the Address 
can be drawn around it with a purse-string suture instead of AMERICAN OPTICAL COMPANY 
being sutured directly to the mesh. Southbridge, Mass. 

Other improved features of the new implant are the raised 
mesh for easier suturing of muscles and the lateral bulge 
which also increases motility by giving the lateral rectus a 


greater opportunity for leverage. 
Complete Stone-Jardon Operative Units are available for 
immediate delivery. 


American Optical 


COMPANY 
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SIMPLIFIED ASTIGMOMETER 


(Lebensohn) 


PLASTIC 
WASHABLE 
“NO COMPUTATION REQUIRED”’ 


Send for Literature 


EACH $7.50 


(Actual size 1314” x 14”) 


Belgard, Jur. 


Wholesale Rx Opticians 
109 No. Wabash Ave. Chicago, Ill., P.O. Box O 


chioet3 Tonometers — 


IMPROVED MODEL—Stainless—MADE IN U.S.A. 


Guaranteed dependably accurate, this improved model 
Schioetz Tonometer is constructed to meet the specifications 
adopted by the Committee On Standardization of Tonometers 
of the American Academy of Ophthalmology and Otolaryn- 
gology. The new shape of its hammer and its contact with 
the plunger, and the new design of the dial with inserted 
mirror to overcome parallax error, are two improvements 
of great importance which overcome shortcomings of earlier 
instruments. 


All moving parts are accurately machined, highly polished, 
fitted to close tolerances in weight and balance to minimize 
friction. Furnished complete in case, with detailed direc- 
tions for use, and table and graph of intra-ocular pressures. 
Specify Mueller A-161. Each, complete, $55.00. 


IMMEDIATE DELIVERY FROM STOCK 


Order Direct From 


INDIVIDUALLY 
TESTED 


AND 


CERTIFIED Vente and Company 


408 S. HONORE ST. CHICAGO 12, ILL. 
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Visthing buy 
bo much, 
you, 40 (itthe’ 


These good-looking eyes are good-seeing 
eyes—keen and quick at critical work . . - 
at close near-point office chores, shop ) 
reading, writing - - - sharp and sure 

at distance seeing—while driving, viewing 
the movies, playing @ favorite game. - - 
These eyes don’t miss @ trick! 

What does it cost to be able to see 80 
well... and comfortably ? Precious little, 
actually. Thanks to countless scientists 
and craftsmen working in the realms of 
light, glass, metallurgy, ics, refraction, 

ry and dispensing, 
i et in the world . . - 
the biggest bargain in your 
For a very little more than 
940, you get toda: 
and materials . - - 


anything. 
eyes and the 
your eyes fit 
them to 


for you. So very, very so great 


and precious a human 


BETTER VISION INSTITUTE, INC. 
630 Fifth Avenue, New York 20, N. ®- 


azine readers this 
VALUES BVI ad mirrors VALUES that cannot be 
d by dollars! 
Meed for 


To millions of mag 


measure 


BETTER VISION INSTITUTE, INC., NEW YORK Education 
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FOR CONJUNCTIVAL DECONGESTION 


The mild but definite vasoconstriction provided by Neo-Synephrine 


/ hydrochloride Ophthalmic ¥%% solution occurs without 
7 initial sting, since the efficient vasoconstriction 
/ is in a specially formulated vehicle that is isotonic with tears. 
; One or two drops repeated three or four times a day usually 


/ suffice for the relief of congestive conjunctivitis due to physical 
1 and chemical irritants; itching and smarting associated with 
' eyestrain, and excessive tearing resulting from allergic states. 
Neo-Synephrine hydrochloride Ophthalmic 
\ solution is available in 14.8 cc. ('/2 fl. oz.) bottles. 


OTHER OPHTHALMIC FORMS FOR OFFICE USE: 


\ Neo-Synephrine hydrochloride Emulsion 1% and 10% 
™%\ Neo-Synephrine hydrochloride Solution 1%, 2.5% and 10% 


— 

NEO-SYNEPHRINE, trademark linia 
reg. U. S. & Canada, 


New Yorw 13, N.Y. WinDSOR, ONT. 


brand of phenylephrine 
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TELEVISION COMES TO THE AMERICAN HOME 
With television’s popularity growing day by day 
many practitioners find an ever increasing number 
of complaints of visual distress after short viewing 
periods among a great percentage of television ob- 
servers. Whether this discomfort arises from the 
constant spray of electronic impressions on the flu- 


orescent tube, or simply from the direct glare of the 
viewing screen in contrast with the surrounding 
area has not yet been determined. However, prac- 
titioners across the country have reported remark- 
able success in relieving this condition in many 
cases by specifying Soft-Lite neutral absorption for 
television viewing. 


Ag 
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ORTHOPTICS and training are being used more 
and more as a valuable adjunct to refraction and surgery. The Wottring 45B Tropo- 
scope, basically a Major Amblyoscope with many distinctive improvements, is one 
of the most accurate, precision-built instruments in the Orthoptic field for a careful 
pre-operative analysis of the nature of the squint. It has many desirable training 
features which eliminate the necessity for surgery in some cases while in others 
it provides the means for obtaining fusion before surgery. Thus the 45B Tropo- 


COMPLETE DIAGNOSIS . Accurate scales enable 
you to make precise measurement of the lateral, vertical 
and cyclo deviations with confidence and with one instru- 
ment, the 145B Troposcope. It is one of the simplest and 
most perfect means known of making phoria and duction 
tests. 


TRAINING EASE . . . without motivating the entire 
eyepiece assembly, leaving original settings undisturbed, 
fixation demands are created by the unique Troposcope 
oscillating mechanism which effortlessly moves Wheat- 
stone mirrors to promote simultaneous binocular percep- 
tion. 


LIGHT BRILLIANCE... . adequate illumination con- 
trol for either eye independently assures target visibility 
and excellent results for amblyopie conditions. Simplified 
electrical system eliminates need for just 
plug in. 


transformer. 


City & State.. 


Distributor........ 


INSTRUMENT COMPANY. 


HUNTINGTON BANK BLDS., COLUMBUS 15, onto. | 


scope for both training and diagnosis is being used daily by Ophthalmologists, 
clinics and hospitals in this country and abroad. To assure delivery of a 45B 
Troposcope, we suggest vou use the reservation form below. 


PRECISION BUILT .. . gradient base-in or base-out 


tube movement for variable prism effect without distor- 
tion . flash control for each eye independently or 
simultaneously pupillary distance setting for each 
patient . head and chin rest adjustments for comfort 
and accurate positioning of patient's head. 


RIGID STABILITY . construction of the Tropo- 
scope enables you to maintain absolute precision in mov- 
ing thé tubes. The greater working distance between 
the eyepiece and the targets helps to eliminate subconsci- 
ous awareness of the nearpoint target, thus providing a 
more natural interpretation of distance. Major parts are 
of aluminum giving the advantage of light weight. 


APPROVED ... by the American Orthoptic Council 
and by practitioners and technicians using the instrument. 
The 45B Troposcope is made here in America for conveni- 
ent service through leading optical wholesalers every- 
where. Each instrument comes complete with course of 
simplified instructions and 28 slides, many in color, in 
convenient case, at $540.00. (Subject to change) 


THE 


e 

S 
iA 

J 

ce: 
| 
} 

t 

C] Reserve 45B Troposcope | Literature © 


| 


ARCHIVES OF 


OPHTHALMOLOGY 


Continuing the Publication 
FOUNDED BY HERMAN KNAPP, 1869 


EDITORIAL BOARD 


FRANCIS HEED ADLER, Chief Editor 
313 South Seventeenth Street, Philadeiphia 3 


WILLIAM ZENTMAYER, Philadelphia FREDERICK C. CORDES, San Francisco 
W. L. BENEDICT, Rochester, Minn. DAVID G. COGAN, Boston 
VoL_uME 41 
PUBLISHERS 


AMERICAN MEDICAL ASSOCIATION 
CHICAGO 10, ILL. 


| 

| 

an 
ie 

| 

| 


E 


CONTENTS OF VOLUME 41 


JANUARY 


1949. NUMBER 1 


Beta Radiation Therapy. A. D. Ruedemann, M.D., Detroit................. 


Motor Block of Extraocular Muscles by Deep Orbital Injection. Harold 
Gifford Jr., M.D., Omaha 5 


Responses to the Ishihara Test for Color Perception. J. B. Nolasco, M.D., 
Manila, Philippines, and Deogracias Rodil, M.D., Champaign, IIl 


Interstitial Keratitis and Vestibuloauditory Symptoms Following Vaccination. ; 
Emanuel Rosen, M.D, Newark, Ws. ses ds 24 

Retinoblastoma (Retinal Glioma) Cured by Radon Seeds: Report of a Case. : 
Joseph Waldman, M.D., and C. E. G. Shannon, M.D., Philadelphia...... 32 j 
Mydriatics: A Clinical Observation. J. B. Feldman, M.D., Philadelphia..... 42 ' 
Malignant Retrobulbar Neuritis. Adalbert Fuchs, M.D., Shanghai, China.... 60 ' 


Technic of Goniotomy for Congenital Glaucoma. Otto Barkan, M.D., 
San Francisco 


on 


Use of Propionates in Ophthalmology: A Preliminary Report. Frederick H. 


FEBRUARY 1949. NUMBER 2 


Role of Inheritance in Glaucoma. Adolph Posner, M.D., and Abraham 


Experimental Studies of Inclusion Blennorrhea: Isolation of a Virus. Alson 
E. Braley, M.D., New York 


Use of Phenylephrine Hydrochloride (Neo-Synephrine Hydrochloride®) in 
Ophthalmology. Parker Heath, M.D., Boston, and C. W. Geiter, M.D., 
North Kansas City, Mo 


Juxtapapillary Hemangioendothelioma of the Retina: Report of a Case. 
Benjamin F. Souders, M.D., Sc.D. (Med.), Reading, Pa 


Scleromalacia Perforans: Report of a Case. 
hasset, N. Y 


Melvin Harbater, M.D., Man- 


PAGE 
20 
4 151 
| 172 
178 
iii 
| 
ely 


CONTENTS OF VOLUME #41 


FEBRUARY—Continued 


PAGE 
Congenital Ptosis: A Classification of Two Hundred Cases. Raynold N. 
Berke, M.D., Hackensack, N. J 


Ophthalmologic Review : 
Intraorbital Tumors. Arnold W. Forrest, M.D., New York............. 198 


Correspondence : 
Muscle Schemas. Joseph I. Pascal, M.D., New York.................. 245 


MARCH 1949. NUMBER 3 


Pharmacology and Toxicology of the Cornea: Contemporary Concepts. 


Inheritance of Arachnodactyly, Ectopia Lentis and Other Congenital Anomalies 
(Marfan’s Syndrome) in the E. Family. Frank C. Lutman, M.D., Phila- 
delphia, and James V. Neel, M.D., Ph.D., Ann Arbor, Mich............. 276 


Morphologic Changes in Cells of Corneal Epithelium im Wound Healing. 
Wilhelm Buschke, M.D., New York 


Myxosarcoma of the Eyelid. 


Walter Moehle, M.D., Brooklyn 


Motais-Parinaud Type of Operation for Ptosis: Report on Thirty-Five Cases. 
Raynold N. Berke, M.D., Hackensack, N. 324 


Progressive Muscular Dystrophy Involving the Extraocular Muscles: Report 
of a Case. Samuel Gartner, M.D., and Edwin Billet, M.D., New York.. 334 


Traumatic Choroiditis: Review of Literature and Report of Ten Cases. Paul 


Society Transactions : 
American Medical Association, Section on Ophthalmology............... 369 


APRIL 1949. NUMBER 4 
Further Gonioscopic Studies on the Canal of Schlemm. Peter C. Kronfeld, 


Vascularization of the Cornea: Its Experimental Induction by Small Lesions 
and a New Theory of Its Pathogenesis. David G. Cogan, M.D., Boston.. 406 


Diathermy Cauterization of the Ciliary Body for Glaucoma. Samuel J. Meyer, 
M.D., Chicago 


| 
iv 
gt 
317 
417 
4 


APRIL—Continued 


Stocker, M.D., Durham, N. C 


Cataract in Dystrophia Myotonica. 


to the Examination of Amblyopic Children. 


Effects of Diabetes on Cataract and on Vision. 


Tuberous Sclerosis in Three Siblings. 
Dixon, M.D., St. Louis 


Society Transactions : 


News and Notes 


MAY 


Histopathologic Aspects of Retrolental Fibroplasia. 
Chicago 


Divergence Insufficiency as a Practical Problem. 
Provo, Utah 


George K. Kambara, M.D., Los Angeles 


CONTENTS OF VOLUME 41 


Penicillin as a Prophylactic Against Ophthalmia Neonatorum: A Comprehen- 
sive Study. Arthur Sacks-Wilner, M.D., and Erwin P. Sacks-Wilner, 


Paul W. Miles, M.D., and Joseph M. 


American Ophthalmological Society............ 


1949. NUMBER 5 


Persistence and Hyperplasia of Primary Vitreous: Retrolental Fibroplasia— 
Two Entities. Algernon B. Reese, M.D., New York 


Production of Cataract in Rats by Beta-Tetralol and Other Derivatives of 
Naphthalene. O. Garth Fitzhugh, Ph.D., Washington, D. C., and Wilhelm 
H. Buscliee, M.D. 


Use of Antihistaminic Drugs in Control of Atropine Dermatitis and Conjunc- 
tivitis. F. Bruce Fralick, M.D., and Robert D. Kiess, M.D., Ann Arbor, 


Choroidal Metastasis of a Testicular Chorionic Epithelioma: Report of a Case. 


PAGE 


Clinical Experiments with New Ways of Influencing the Intraocular Tension: 
II. Use of Rutin to Enhance the Tension-Reducing Effect of Miotics by 
Reducing the Permeability of the Blood-Aqueous Barrier. Frederick W. 


Allergic Ocular Reaction to the Tuberculin Test: Bilateral Cyclitis and Neuro- 
retinitis. S. Weizenblatt, M.D., Asheville, N. C 


Modified Three Character Test for Binocular Vision, Especially Applicable 


Conrad Berens, M.D., 


Benjamin Lee Gordon, M.D., 


Bertha A. Klien, M.D., 


L. Weston Oaks, M.D., 


An Early Photograph of von Helmholtz with Explanatory Letter. Joseph 


David N. Farber, M.D., Reading, Pa.... 450 


v 
— 
. 
ii 


CONTENTS OF VOLUME 


MAY—Continued 


PAGE 
Voluntary Dissociation of the Accommodation and the Convergence Faculty : 
Two Observations. C. Keith Barnes, M.D., Fort Worth, Texas......... 599 


A Surgical Approach to the Inferior Oblique Muscle. 
M.D., New York 


Walter F. Johnson, 


Studies of the Eye with Radiosodium Autographs. Ludwig von Sallmann, 
M.D.; Titus C. Evans, Ph.D., and Beatrice Dillon, M.A., New York.... 611 


Treatment of Pediculosis Ciliaris with Anticholinesterase Agents: Report of 
a Case. David G. Cogan, M.D., and W. Morton Grant, M.D., Boston.... 627 


\ Intravitreal Use of Streptomycin. Robert E. Shoemaker, M.D., Allentown, Pa. 629 
Clinical Notes: 
A Simplified Perimeter of Wall Type. Anthony Ambrose, M.D., Newark, 


Abstracts from Current Literature 


JUNE 1949. NUMBER 6 


Blood Groups and Effects of Roentgen Irradiation in Retrolental Fibroplasia. 
Thomes. Paul, M.D., Ala... 659 


Differential Diagnosis of Boeck’s Sarcoidosis: Report of Ten Cases with 
Ocular Involvement. Byron L. Gifford, M.D., and Arlington C. Krause, 
M.D., Chicago 


Ocular Findings in Three Hundred and Twenty-Three Patients with Schizo- 
phrenia: A Preliminary Report. Martin Cohen, M.D., New York 


Reserve Accommodation. Harry Eggers, M.D., New York 


Supposed Torsion of the Eye Around the Visual Axis in Oblique Directions of 
Gaze. Prof. M. Marquez, M.D., México, D. F., Mexico................. 704 


Neurofibromatosis Associated with Tumors of the Optic Papilla: Report of 
a Case. J. Goldsmith, M.D., New York 


Contact Lens Electrode for lontophoresis. Paul Tower, M.D., Los Angeles.... 730 


Congenital Cyst of the Vitreous: Report of a Case. J. V. Cassady, M.D., 
South Bend, Ind 


Ophthalmologic Reviews : 
Metabolism of the Cornea. 


News and Notes 


Obituaries : 
John Elmer Weeks, M.D 


a 
vi 
637 
639 
667 
697 
718 
734 
T. D. Duane, M.D., Iowa City.............. 73% 


ARCHIVES OF OPHTHALMOLOGY 


41 JUNE 1949 Number 6 


Copyricut, 1949, By THE AMERICAN MEDICAL ASSOCIATION 


BLOOD GROUPS AND EFFECTS OF ROENTGEN IRRADIATION 
IN RETROLENTAL FIBROPLASIA 


THOMAS O. PAUL, M.D. 
BIRMINGHAM, ALA. 


ETROLENTAL fibroplasia is a condition usually occurring bilat- 

erally in premature infants and unilaterally in full term infants. 
It is characterized by a gray pupillary reflex ; retrolental vascular mem- 
brane; microphthalmos; shallow anterior chamber, with anterior 
synechias, a feature which predisposes the eye to the development of 
secondary glaucoma ; remains of an anterior pupillary membrane ; spher- 
oidal lens, and searching nystagmus. All the babies in the present 
series have deep-sunken eyes and a discoloration of the lids, such as is 
noted in adults after prolonged exertion without proper rest. 


I shall report 12 cases of retrolental fibroplasia. I have studied 
the blood groups in 6 of these 12 cases, including those of the mothers 
and fathers and determined the Rh factor for each baby. Several infants 
were given roentgen radiation, the total dose ranging from 400 to 1,000 r, 
in an attempt to devascularize the membrane. 


The first reference to this condition that I could find was made by 
Howard,! in 1852. Since then the various clinical and pathologic aspects 


of the lesions have been described under various synonyms, among 
which are the following: persistent thickened hyaloid artery with sec- 
ondary changes (Nettleship,? 1873), persistent hyaloid canal and artery 
(Gardiner,® 1880), persistence and thickening of the posterior fibro- 
vascular sheath of the lens (Collins,* 1892; Pollock,® 1923), atypical 
development of the anterior part of the vitreous with or without per- 


From the Department of Surgery, Section of Ophthalmology, Strong 
Memorial Hospital of the University of Rochester School of Medicine and 
Dentistry, Rochester, N. Y. 

1. Howard, H.: Further Proof of the Vascularity of the Lens and Its 
Capsule, Brit.-Am. J. Med. & Phys. Sc. 7:150-153, 1852. 

2. Nettleship, E.: Vascular Cord Traversing Vitreous and Coexisting with 
Great Plastic Infammation of Hyaloid, Ophth. Hosp. Rep. 7:632-637, 1873. 

3. Gardiner, E. J.: A Case of Persistent Hyaloid Canal and Artery, Arch. 
Ophth. 9:473-474, 1880. 

4. Collins, E. T.: Pseudoglioma, Ophth. Hosp. Rep. 13:361-394, 1892. 

5. Pollock, W. B. I.: Case of Pseudoglioma Due to Persistent Thickening of 
the Posterior Fibrovascular Sheath of the Lens, Tr. Ophth. Soc. U. Kingdom 
43: 263-272, 1923. 
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sistence of the hyaloid artery (Collins, 1892), congenital membrane 
behind the lens (Parsons,® 1902), persistence of remains of the tunica 
vasculosa lentis (Briickner,” 1907), persistent posterior fibrovascular 
sheath of the lens (Lane,® 1919), persistence of the embryonic fibro- 
vascular sheath of the crystalline lens (Lent and Lyon,® 1922) remains 
of the tunica vasculosa lentis (Gifford, 1923), pseudo phakia fibrosa 
of Czermak (Lloyd, 1931), opaque membrane behind the lens 
(Fuchs,'* 1923), shrunken fibrous tissue cataract (Collins and Mayou,”* 
1925), posterior lenticonus (Collins and Mayou,’* 1925), congenital 
connective tissue formation in the vitreous chamber (Collins and 
Mayou,'* 1925), posterior polar cataract (Collins and Mayou,'* 1925), 
persistent vascular sheath of the lens (Mann,** 1937), fibroblastic over- 
growth of persistent tunica vasculosa lentis (Duke-Elder **), retrolental 
fibroplasia (Terry,’* 1942, 1943 and 1945), persistent primary vitreous 
(Reese and Payne,'? 1946). 


6. Parsons, J. H.: Microscopical Section of Pseudoglioma Due to Con- 
genital Membrane Behind the Lens, Tr. Ophth. Soc. U. Kingdom 22:253-354, 
1902. 

7. Brickner, A.: Ueber Persistenz von Resten der Tunica vasculosa lentis, 
Arch f. Augenh. 56:5-149, 1907. 

8. Lane, F.: Persistent Postertor Fibrovascular Sheath of Lens, Arch. 
Ophth. 48:572, 1919. 

9. Lent, E. J., and Lyon, M. B.: Persistence of Embryonic Fibrovascular 
Sheath of Crystalline Lens, Am J. Ophth. 5:706-711, 1922. 

10. Gifford, S. R.: Pseudoglioma and Remains of Tunica Vasculosa Lentis, 
Am. J. Ophth. 6:565-571, 1923. 

11. Lloyd, R. I.: Pseudoglioma, with Especial Reference to Type Associated 
with Remains of Tunica Vasculosa Lentis, Am. J. Ophth 14:27-33, 1931. 

12. Fuchs, E.: Text-Book of Ophthalmology, ed. 7, Philadelphia, J. B. 
Lippincott Company, 1923, p. 650. 

13. Collins, E. T., and Mayou, M. S.: Pathology and Bacteriology of Eye, 
ed. 2, Philadelphia, The Blakiston Company, 1925, p. 45. 

14. Mann, I.: Developmental Abnormalities of the Eye, New York, The 
Macmillan Company, 1937, p. 350. 

15. Duke-Elder, W. S.: Text-Book of Ophthalmology, St. Louis, C. V. Mosby 
Company, 1938, vol. 2, p. 1381. 

16. Terry, T. L.: Fibroblastic Overgrowth of Persistent Vasculosa Lentis 
in Infants Born Prematurely: Studies in Development and Regression of 
Hyaloid Artery and Tunica Vasculosa Lentis, Am. J. Ophth. 25:1409-1423, 
1942; Extreme Prematurity and Fibroblastic Overgrowth of Persistent Vascular 
Sheath Behind Each Crystalline Lens: Preliminary Report, ibid. 25:203-204 and 
262-284, 1942; Fibroblastic Overgrowth of Persistent Tunica Vasculosa Lens 
in Premature Infants: Etiologic Factors, Arch Ophth. 29:54-68 (Jan.) 1943; 
Retrolental Fibroblastic Overgrowth of Persistent Tunica Vasculosa Lentis, ibid. 
33:203-208 (March) 1945. 

17. Reese, A. B., and Payne, F.: Persistence and Hyperplasia of Primary 
Vitreous (Tunica Vasculosa Lentis or Retrolental Fiberplasia), Am. J. Ophth. 
29:1-24, 1946. 
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During 1946 and 1947 the premature babies born in the Strong 
Memorial Hospital were studied, with the collaboration of the pediatric 
service. There were 3i4 premature infants—44 were stillborn and 47 
died within the first forty-eight hours after birth, leaving a total of 223 
for study. All these babies weighed less than 2,500 Gm. This diag- 
nosis of retrolental fibroplasia was made for 12 babies, 2 of whom were 
from other hospitals, an incidence of 4.43 per cent in premature babies 
of less than 2,500 Gm. When the babies who weighed less than 1,500 
Gm. were included, there were 77 with the condition. Of these, 34 were 
stillborn, and 20 died during the first forty-eight hours of life and the 
eyes were not examined. Of the 23 babies in the study who weighed 
less than 1,500 Gm., 7, or 30.4 per cent, had the defect. Thus, the more 
premature the infant, the more likely is retrolental fibroplasia to be 
present. 

Before the discussion of the cases, I shall review the embryology of 
this portion of the eye, as reported by Reese and Payne.'’ Ida Mann! 
and Haden.’® 
EMBRYOLOGY 


First Period (up to 13 mm. stage).—At the 4.5 mm. stage, meso- 
derm begins to appear in the space between the lens plate and the optic 
vesicle. The mesoderm is part of the vasoformative cells which will 
grow in through the fetal fissure to form the hyaloid arterial system. 

At the 10 mm. stage, large quantities of vascular mesoderm have 
grown in between the lens vesicle and the inner layer of the optic 
vesicle, forming the hyaloid artery, which is entering the eve through 
the fetal fissure. 

At the 12 mm. stage the vitreous is a mass of fibrils derived from the ; 
lens and retina (ectoderm) and joining secondarily with fibrils 
(mesodermal) from the cells of the wall of the hyaloid artery. 

At the 13 mm. stage the hyaline capsule surrounding the lens has 
been completely formed. The lens, therefore, no longer contributes to 
the formation of vitreous. Vitreous fibrils, remaining adherent to the 
lens capsule, condense to form a thin, fibrous envelope surrounding 
the lens and containing in its meshes the vessels of the vascular capsule. 
This fibrous capsule is the capsula perilenticularis fibrosa and originates 
from the lental part of the primary vitreous. 

Development of Vessels in First Period: At the 6 to 7 mm. stage 
the terminal part of the hyaloid artery ends near the posterior surface 
of the lens plate; it sends capillary branches into the meshes of the 
capsula perilenticularis fibrosa, forming a vascular net over the posterior 
surface of the lens. This is the beginning of the tunica vasculosa lentis 


18. Haden, H. C.: Concerning Certain Phases of the Development of the 
Vitreous, Tr. Am. Ophth. Soc. 39:41-48, 1941. 
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and is seen in the 8 to 9 mm. stage. At the 10 mm. stage these vessels 
have extended anteriorly to form the lateral, or capsulopupillary, portion 
of the tunica vasculosa lentis. 

The vitreous as it now exists is known as the primary vitreous. It 
consists of ectoderm derived from the lens and retina, as well as meso- 
dermal vasoformative tissue, which has formed the hyaloid artery and 
the posterior and lateral portions of the tunica vasculosa lentis. The 
formation of the hyaloid capsule at the 13 mm. stage marks the end of 
the period of development of the primary vitreous. 


Second Period (12 to 65 mm. stage).—At the 16 mm. stage arterial 
branches arising from the hyaloid artery have begun to project into the 
freshly forming vitreous and are termed the vasa hyaloidea propria. 

At the 25 mm. stage the anterior, or pupillary, portion of the tunica 
vasculosa leatis has formed. 

Up to the 40 mm. stage the vitreous is still full of vessels as far as 
the periphery, that is, to the internal limiting membrane. After this, 
the smaller vessels begin to atrophy, the portion nearest to the lens 
remaining visible the longest, with the result that the region nearest 
the retina becomes free of vessels. This avascular portion is known as 
secondary vitreous. Its appearance is due to atrophy of the blood ves- 
sels and further formation of additional vitreous from the retina as 
the eye enlarges. 

There occur a cessation of growth of the primary vitreous and a 
continued increase in the amount of secondary vitreous, which fills the 
eye as it enlarges, thus giving a relative decrease in size of primary 
vitreous. 

During the eighth month, the main trunk of the hyaloid artery 
becomes impervious in its central part, and atrophy proceeds more 
rapidly in its proximal portion, so that it loses connection with the disk 
and floats free in Cloquet’s canal from the posterior surface of the lens, 
atrophying during the first few years of life. 


REPORT OF 


CASES 
Case 1.—S. M. was first seen when she was 3 months old. Her mother had 
observed that the baby did not follow moving objects as had her five siblings at 
the age of 2 weeks. S. M. weighed 1,550 Gm. at birth. There had been no 
illnesses or complications during pregnancy. The baby’s blood was Rh negative, 
type OM, while her mother’s blood was Rh positive, type O M. The father’s 
blood was Rh negative, type OM. All had negative Wassermann reactions. 
The diagnosis was made on March 14, 1946, with the characteristic findings, and 
roentgen therapy was ordered for the right eye, the left eye acting as a control. 
A dose of 200 r was given at monthly intervals, with 85 kilovolts, nine seconds’ 
exposure and a 1 mm. aluminum filter. In September 1946, six months after the 
beginning of therapy, the right eye showed some clearing of the membrane tem- 
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porally. In April 1947, treatment with 100 r to the right eye was given at 
monthly intervals. In September 1947, the membrane was observed to be 
definitely thinner in the right eye. The lens was clear. No blood vessels could 
be seen. Vision was still limited to light perception only. 

Case 2.—B. Y. was the sixth baby; her brother and sisters had normal eyes. 
Her weight at birth was 1,300 Gm. The mother had had no complications or 
illness during pregnancy. The diagnosis was made by a pediatrician in September 
1946, when the baby was 3 months old. Ophthalmologic examination, with the 
infant under anesthesia, showed in each eye a shallow anterior chamber, anterior 
pupillary membrane, irregular pupil and a definite vascular membrane on the 
posterior surface of the lens. Tonometric readings (Schigtz) showed 18 mm. in 
the right eye and 20 mm. in the left eye. Roentgen radiation, 100 r, was 
delivered to each eye on April 21, June 16 and July 14, 1947 (factors: 85 
kilovolts, 10 milliamperes, nine and one-half seconds’ exposure, 10 cm. distance, 
4+ mm. portal, 1 mm. aluminum filter). The baby’s blocd was found to be Rh 
negative, type OM; the mother’s, Rh positive, type O M, and the father’s, Rh 
negative, type O MN. In September 1947, the retrolental membrane still exhibited 
vascularity, and the lens showed no cloudiness. 

Case 3.—M. R.’s mother had had two normal children before the patient's 
birth. However, she had had a spontaneous abortion before and one after the 
birth of this baby. The child was seen when she was about 2 years of age. Her 
ocular condition had been diagnosed as cataract. Her weight at birth was 1,150 
Gm. On Oct. 7, 1946, examination, with the child under anesthesia, showed 
very shallow anterior chambers ; the pupils dilated to 5.5 mm. with 1 per cent atropine 
sulfate; tension (Schigtz) was 50 mm. in each eye. A thick vascular membrane 
was observed posterior to the lens of each eye. Roentgen irradiation was started 
in October 1946, and 100 r was given to each eye at monthly intervals for three 
months. The patient’s blood was Rh positive, type O MN; the mother’s, Rh 
negative, A M type, and the father’s, Rh positive O MN type. Examination in 
September 1947 revealed no improvement. 

Case 4.—K. M., a first baby, weighed 1,300 Gm. at birth. The mother had 
observed that the infant had poor vision when he was 3 months of age. Examina- 
tion in April 1947, with the child under anesthesia, showed a bilateral shallow 
anterior chamber, anterior pupillary membrane and dense vascular retrolental 
membrane, and the intraocular pressure was 26 mm. (Schigtz) in each eye. 
The patient’s blood was Rh positive, type B MN; the mother’s, Rh negative, 
type A:B MN, and the father’s, Rh positive, type A. Beginning in May 1947, 
roentgen radiation was given at monthly intervals, 100 r being delivered to each 
eye. In September 1947 examination showed no improvement. 

Case 5.—R. B. was one of twins, whose weight at birth was 1,575 Gm. The 
mother had had a threatened abortion during the second month of pregnancy, 
after an automobile accident. Examination, with the baby under anesthesia, 
showed a very shallow anterior chamber bilaterally; the retrolental membrane 
was denser temporally and clearer nasally in each eye. The hyaloid artery and 
vein could be observed between the membrane and the optic disk. The intraocular 
pressure was 30 mm. in the right eye and 35 mm. in the left eye (Schigstz). The 
patient’s blood was Rh positive, type Ai.MN; the mother’s, Rh positive, type 
O MN, and the father’s, Rh positive, type Ai.MN. The diagnosis was made 
when the child was 18 months of age, and no therapy was given. 
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Case 6.—K. M., a first baby, weighed 1,550 Gm. at birth. The diagnosis was 
made at 6 months of age. On Feb. 1, 1947, examination, with the patient under 
anesthesia, showed a shallow anterior chamber and posterior synechias, an intra- 
ocular pressure of 20 mm. (Schigtz) and a dense, vascular retrolental membrane 
in each eye. The patient’s blood was Rh positive, type O, while the mother’s was 
Rh positive, type A, and the father’s, Rh positive, type O. No treatment was 
given. 

Case 7.—J. E., a first baby, weighed 1,000 Gm. at birth. The condition was 
diagnosed when the infant was 3 months of age. Examination, with the child 
under anesthesia, showed intraocular pressure of 40 mm. (Schiétz) in each eye, 
shallow anterior chambers and a small retrolental membrane temporally, with 
a falciform fold of retina in each eye. There was a coloboma of the optic nerve 
in the left eye. The patient's blood was Rh positive, type B M N. 


Data on 6 Infants with Retrolental Fibroplasia 


Total 

Dose of 

Wassermann Roentgen 

Blood Type Kh Factor Reaction Radiation 


Father 


Case &8—D. A., a third child, weighed 1,310 Gm. at birth. The other 
children had normal eyes. The mother was epileptic and had had influenza 
two weeks prior to delivery. The infant’s condition was diagnosed at the age 
of 6 months. Examination, with the patient under ether anesthesia, showed 
small eyes, with shallow anterior chamber, persistent anterior pupillary membrane 
and dense, vascular retrolental membrane; the intraocular pressure was 40 mm. 
(Schigtz) in each eye. One drop of 1 per cent pilocarpine nitrate was given 
twice a day. Roentgen radiation, in a dose of 100 r at monthly intervals, was 
given for four months. Six months after treatment was started there was some 
nasal clearing of the membranes. Vision remained limited to light perception 
only. Studies of the blood were not completed. 

Case 9.—F. R., a first baby, weighed 1,620 Gm. at birth. The child’s con- 
dition was diagnosed at the age of 5 months. There was no toxemia or com- 
plications of pregnancy. Examination, with the patient under anesthesia, revealed 
a typical picture. The intraocular pressure was 12 mm. (Schigtz) in each eye. 
Blood studies were not completed. 
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Case 10.—P. M. was one of double ovum twins; the weight at birth was 

1,400 Gm. The child was the product of the mother’s fifth pregnancy. The 

other children had normal eyes. Examination, with ether anesthesia, revealed 

a typical picture. The family moved to California, and blood studies were not made. 
Case 11—B. M., a twin of the baby in case 10, weighed 1,200 Gm. at birth. 

The findings were similar to those in case 10. 

Case 12.—Studies in this case have not been completed. 


Comment.—Of 9 eyes treated with roentgen radiation, 3 showed 
slight improvement, with slight thinning of the membrane at the less 
dense borders of the membrane, and 6 showed no apparent change. In 
no case was the thinning sufficient to be regarded as of any real help 
preliminary to needling of the lenses. Little or no effect on the mem- 
brane vessels could be observed. 


DIFFERENTIAL DIAGNOSIS 


The” following conditions must be considered in differential 
diagnosis : 


1. Retinoblastoma. This intraocular tumor is most commonly 
observed in children less than 6 years of age. It is usually unilateral at 
first, but may be found bilaterally. Ophthalmoscopic examination shows 
a yellowish mass, usually in the posterior half of the globe and definitely 
separated from the lens. On transillumination the tumor appears dark, 
indicating that light does not pass through it readily. The eye is normal 
in size or slightly enlarged. If the baby is seen after the tumor has 
progressed, the eye appears enlarged and congested with purulent 
material in the anterior chamber, which may lead to the mistaken 
diagnosis of panophthalmitis. One should always suspect the presence 
of retinoblastoma unless a definite history of penetrating injury is given. 

2. Serous detachment of the retina. The eye is usually smaller than 
normal or of normal size. Ophthalmoscopic examination shows a gray- 
ish mass, slightly tinged with yellow, situated away from the lens. The 
readiness with which it may be transilluminated shows that only fluid 
is behind the retina. 


3. Congenital cataract. The lens is opaque in varying degrees, and 
the anterior chamber is normal. 

4. Retrolental fibroplasia. The lens is clear, but a dense membrane 
is observed just behind the lens. Blood vessels are always seen on this 
membrane if observed carefully. The anterior chamber is shallow, and 
the iris appears close to the cornea. The pupil may or may not be 
irregular in outline, according to whether or not adhesions have formed. 
Small strands and remnants of pupillary membrane, like a spider web, 
can be observed passing across the pupil. 
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SUMMARY 


The treatment of retrolental fibroplasia with roentgen radiation 
produced little change in the vascularity of the membrane. A study of 
the possibility that a blood factor is a cause of prematurity in this 
congenital malformation led to no definite conclusion. Further studies 
of this type at several medical centers, with possibly a central registry, 
might bring useful information to light. 


2205 Highland Avenue. 
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DIFFERENTIAL DIAGNOSIS OF BOECK’S SARCOIDOSIS 


Report of Ten Cases with Ocular Involvement 


BYRON L. GIFFORD, M.D. 
AND 
ARLINGTON C. KRAUSE, M.D. 
CHICAGO 


T PRESENT, the diagnosis of Boeck’s sarcoidosis should be 

regarded as presumptive, for it is based on incomplete knowledge. 
There are no sure criteria for absolute diagnosis, whether from histologic 
sections of any tissue of the body, from laboratory tests, from roentgeno- 
grams or from complete postmortem examination. Therefore, all clinical 
evidence for Boeck’s sarcoidosis must be most carefully evaluated before 
a diagnosis of the disease can be justified. The purpose of this article 
is to discuss the difficulties in establishing a clinical diagnosis of Boeck’s 
sarcoidosis, to evaluate the more frequent clinical symptoms and signs 


and to present 10 cases of sarcoidosis and an analysis of the ocular part 
of the disease. 


Considerable confusion exists in the differentiation of sarcoidosis 
from tuberculosis, silicosis, Hodgkin’s disease and similar diseases. In 
the literature, the diagnosis of sarcoidosis is made in some cases on only 
scanty evidence. Rossell,! for example, made the diagnosis of sarcoidosis 
of the lung in 2 cases by comparing the roentgenograms of the chest 
with textbook pictures. King? reported 112 cases in which, in his 
opinion, the diagnosis of sarcoidosis was established. In 24 of these 
cases, he based his diagnosis on a biopsy of the skin or of a node, and in 
15 cases, on the roentgenograms of the chest. These instances are men- 
tioned not to criticize the authors, but to show the ease with which a 
presumptive diagnosis of sarcoidosis may be made on an insufficient 
basis. It has been noted that once the intriguing word “sarcoidosis” 
is suggested in the clinic record there is a tendency for other clinicians to 
accept that diagnosis without sufficient study. 


LAL 


From the Division of Ophthalmology, Department of Surgery, the University 
of Chicago. 


1. Rossell, G.: Deux cas de maladie de Boeck, Rev. méd. de la Suisse Rom. 
59: 420-434, 1939; cited by Ronchese.*¢ 


2. King, D. S.: Sarcoid Disease as Revealed in the Chest Roentgenogram, 
Am. J. Roentgenol. 45:505-512, 1941. 
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It has been stated that Boeck’s sarcoidosis may affect every tissue or 
organ in the body.* The disease is usually described, however, as 
limited to certain groups of organs, such as the eye, lung, lymph nodes, 
skin, bones, parotid gland,‘ brain, thyroid, testes, nose, pharynx, sinuses, 
kidney, spleen, bone marrow, liver, heart and intestinal tract. In 
general, sarcoidosis is a relatively benign, chronic disease, occasionally 
punctuated by acute exacerbations. The constitutional symptoms are 
usually slight, and fever, while it may sometimes be present in the 
early stage, more frequently is entirely absent. Most writers agree that 
the clinical symptoms produced by sarcoidosis are usually the result of 
mechanical obstruction, with the consequent irritation and interference 
with function, rather than those of a general toxemia or systemic reac- 


tion; for example, many patients may die of failure of the right side of 
the heart. 


RELATION OF SARCOIDOSIS TO TUBERCULOSIS 


Boeck’s sarcoidosis cannot be reasonably discussed without inclusion 
of some of the evidence concerned with its possible relation to tubercu- 
losis. No concrete proof of such a relation has, as yet, been generally 
accepted, and the subject is controversial. 


It has been claimed that tubercle bacilli have been found in some 
instances in stained sections of skin showing the early inflammatory 
lesions, but they disappear as the sarcoid nodules develop. Proponents 
of this theory of tuberculous origin are many, and they further propose 
that this early destruction of the tubercle bacilli may account for the 
negative reaction to the intracutaneous injection of tuberculin. Whether 
the early disappearance of the organism is due to its low virulence or to 
some special reaction of the patient is not known. 


3. (a) Harrell, G.: Generalized Sarcoidosis of Boeck, Arch. Int. Med. 65: 
1003-1034 (May) 1940. (6b) Nickerson, D. A.: Boeck’s Sarcoid: Report of Six 
Cases in Which Autopsies Were Made, Arch. Path. 24:19-29 (July) 1937. (c) 
Ronchese, F.: Sarcoid and Tuberculosis: Report of a Case with Autopsy, Arch. 
Dermat. & Syph. 46:860-871 (Dec.) 1942. (d) Reisner, D.: Boeck’s Sarcoid 
and Systemic Sarcoidosis, Am. Rev. Tuberc. 49:437-462, 1944. (e) Schaumann, 
J.: Lymphogranulomatosis Benigna in the Light of Prolonged Clinical Observa- 
tions and Autopsy Findings, Brit. J. Dermat. 48:399-446, 1936. 

4. (a) Guyton, J. S., and Woods, A. C.: Etiology of Uveitis: A Clinical 
Study of 562 Cases, Arch. Ophth. 26:983-1018 (Dec.) 1941. (b) King, M. J.: 
Ocular Lesions of Boeck’s Sarcoid, Tr. Am. Ophth. Soc. 37:422-458, 1939. (c) 
Schultz, A.: Boeck’s Sarcoid with Uveoparotitis and Dacryoadenitis, Am. J. 
Ophth. 28:1010-1014, 1945. (d) Woods, A. C., and Guyton, J. S.: Role of 
Sarcoidosis and of Brucellosis in Uveitis, Arch. Ophth. 31:469-480 (June) 1944. 
(e) Walsh, F. B.: Ocular Importance of Sarcoid: Its Relation to Uveoparotid 
Fever, ibid. 21:421-438 (March) 1939. 
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Schaumann ® proposed that it was a difference in the type of 
tubercle bacillus which accounted for the difference between sarcoidosis 
and tuberculosis. Schaumann and Hallberg ® claimed a demonstration 
of Mycobacterium tuberculosis by special staining methods and stated 
the belief that the peculiar structures, called Schaumann bodies, in the 
giant cells were, in fact, this organism. Harrell ** and Longcope’ failed 
to find evidence of tuberculosis but expressed the belief that alterations 
in the chemical constituents of the blood, particularly an increase in the 
globulin factor, may be an aid to diagnosis. 

Pinner, Weiss and Cohen * proposed that a tuberculin-neutralizing 
substance, anticutin, may be a factor differentiating the reactions of 
sarcoidosis from those of tuberculosis in the body. In subjects showing 
the presence of anticutin, tuberculosis may take the form of sarcoidosis. 
They stated that anticutins were present in 36 per cent of patients 


with sarcoidosis but in only 5 per cent of normal subjects and tuberculous . 


patients. 

Beinhauer and Mellon® recovered a pure culture of diphtheroid 
bacilli with acid-fast granules from the lymph nodes of 5 patients with 
sarcoidosis. These patients had negative cutaneous reactions to tuber- 
culin, but reacted positively to a culture of diphtheroids ; Schwartzchild *° 
failed to confirm these findings. Other evidences of the relation of 
sarcoidosis to tuberculosis are the frequent history of tuberculous con- 
tacts in patients with sarcoidosis, the common occurrence of sarcoidosis 
in known tuberculous areas of the population, such as the countries of 
Scandinavia, and the frequency of sarcoidosis in Negro settlements, 
where tuberculosis is known to be prevalent. There are also not a few 
cases reported in the literature in which patients with a well established 


5. Schaumann, J.: On the Nature of Certain Peculiar Corpuscles Present 
in the Tissue of Lymphogranulomatosis Benigna, Acta med. Scandinav. 106:239- 
253, 1941. 

6. Schaumann, J., and Hallberg, V.: Koch’s Bacilli Manifested in the Tissue 
of Lymphogranulomatosis Benigna (Schaumann) by Using Hallberg’s Staining 
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diagnosis of sarcoidosis have died of proved terminal tuberculosis (case 
+). The problem of the relation of sarcoidosis and tuberculosis cannot 
be dropped at this point, for it reappears frequently and provokingly 
throughout the various phases of the discussion and report of cases which 
follow. 
DIAGNOSTIC PROCEDURES AND PROBLEMS 


Physicians who are confronted with the problem of diagnosis of 
sarcoidosis usually depend on one or more of the following procedures to 
furnish clinical information : examination of the eyes ; biopsies of the skin, 
lymph nodes and nasal mucosa, and roentgenographic studies of the chest 
and bones of the hands and feet. In clinical practice, then, the patient 
may be seen by several specialists, including the ophtialmologist, the 
otolaryngologist, the dermatologist, the chest clinician and the roent- 
genologist, with the general pathologist often giving an additional opinion 


on biopsied material. The procedure and some of the problems of 
diagnosis pertaining to each specialty will be discussed before an attempt 
is made to analyze the 10 cases reported. 


Ocular Disease —The patient with sarcoidosis is seldom acutely ill; 
the cutaneous lesions are not painful and seldom disfiguring, and the 
thoracic condition is usually unsuspected. The eves, however, may be 
painful; vision may be blurred, or at least the ocular disease may be 
severe enough to cause the patient to seek medical advice. 

briefly, an examination of the eye may reveal any combination of 
nodules of the lids, conjunctivitis, keratitis, iritis, iridocyclitis and, 
rarely, chorioretinitis, with any of the possible symptoms and compli- 
cations of these conditions. The severest and most obvious feature is 
generally iritis'' of the nodular or seroplastic type, with extensive 
posterior synechias, and there is an abundance of the keratic precipitates 
of the mutton fat type. In this series of cases, keratitis was a common 
condition. The eye may be painful in the acute stage, or it may be 
painless with the insidious onset of the disease. Chronicity following 


either the stormy or the insidious beginning is the almost invariable 
course. 


Only a description of the disease and a diagnosis of nodular iritis 
related to a granulomatous disease, or of seroplastic iritis of unknown 
cause, may be given, for the initial ocular inspection reveals little of aid 
in differential diagnosis. Most ophthalmologists agree that there may 
be only a suggestion that the causative factor lies in a granulomatous 
disease. In the presence of the more obvious lesions of the skin, and 
possibly of some enlarged lymph nodes, sarcoidosis should be suspected 
and considered. Intradermal tests with old tuberculin and brucella 


11. Guyton and Woods.4* Levitt, J. M.: Boeck’s Sarcoid with Ocular Locali- 
zation: Survey of the Literature and Report of a Case, Arch. Ophth. 26:358-388 
(Sept. 4) 1941. 
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antigen; blood counts; determination of the sedimentation rate; uri- 
nalysis; serum agglutination tests for typhoid, paratyphoid, tularemia, 
brucellosis and the rickettsial diseases; the Kahn tests, and stereoscopic 
roentgenographic examinations of the chest should also be made on 
patients with sarcoidosis in a search for other diseases. 

Thoracic Disease —Lesions in the chest are not necessarily character- 
istic, but they are probably the most frequent clinical sign and their 
proper interpretation is of great aid in the clinical diagnosis of sarcoidosis. 
The roentgenologist, however, must use the history and available clinical 
data for intelligent interpretation of the roentgenograms. 

Two general types of thoracic lesions are associated with sarcoidosis. 
The first type is that of involvement of the hilar nodule, consisting of 
gross enlargement of the bronchial nodes, or less often, of the bifurcation 
of the paratracheal groups, with coarse radiations of dilated, deep lym- 
phatic striae extending from the enlarged nodes toward the periphery 
of the lungs. These deep lymphatic vessels, unlike pulmonary vessels, 
seldom bifurcate and are denser, narrower and more sharply defined 
than are blood vessels. This peripheral prolongation of the striae is 
sometimes called fibrotic extension. The term is proper only in rela- 
tion to the configuration of the density, and does not necessarily mean 
fibrosis of the lung in the sense of proliferated fibrous tissue. The fact 
that these pulmonary lesions often completely resolve is not in keeping 
with the impression of permanence of fibrous tissue. It is the opinion 
of roentgenologists in this clinic that one of the important features 
of extension from the hilar nodes in’ sarcoidosis, in contrast to 
tuberculous extension, is that it is quite uniformly bilateral, and that 
both pulmonary fields may be conspicuously involved in their central 
and lower parts, with sparing of the apexes. In tuberculosis it is 
rare to find widespread parenchymatous extension without invasion 
of the apexes. 

In the second type of thoracic lesions the involvement of the hilar 
nodules is accompanied with or followed by widespread miliary lesions 
of irregular size throughout both lungs. If the hilar nodes are small, 
the picture may be similar to that of miliary tuberculosis, and may 
at times be impossible to differentiate by roentgenograms alone. The 
roentgenologist must correctly evaluate the degree of illness of the 
patient, the temperature curve, the sedimentation rate and other 
available clinical information. With this method, sarcoidosis or miliary 
tuberculosis may be considered probable or very unlikely. 

The two types may be present at the same time. In some cases 
in which there are small hilar nodes and widespread miliary lesions 
with deep and superficial striations, the picture may be identical with 
miners’ silicosis. It has been pointed out that gross enlargement of 
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the bronchial glands is .are with miliary tuberculosis, except in the 
Negro, and that it is unknown in miners’ silicosis. Possible exposure 
to high concentrations of silica dust should, of course, be considered 
in the history. 

Roentgenographic ditierential diagnosis of sarcoidosis and_ late 
Hodgkin's disease or lymphoblastoma may also be impossible. Here, 
again, other clinical factors, such as a blood dyscrasia, histologic 
changes in a lymph node or enlargement of the spleen, may help to 
identify the disease. If other clinical signs of Hodgkin’s disease or 
lymphoblastoma are lacking, a trial of high voltage roentgen irradiation 
of the hilar nodes may safely be attempted, for it is well known that 
these diseases are sensitive to radiation and, if they are present, the 
resolution of the pulmonary lesio.is is often dramatic. Pohle, Paul 
and Clark’? reported 14 cases in which high voltage irradiation 
to the hilar region of patients with sarcoidosis was attended with 
no untoward results. In fact, it is the authors’ impression that in 6 
of the cases slight improvement occurred, but nothing similar to the 
results obtained with Hodgkin’s disease. 

The roentgenographic picture of sarcoidosis may further be con- 
fused by the presence of calcified nodes, pleural thickening, effusions 
or even cavitations. Without previous roentgenograms, it is not 
possible to determine whether the sarcoidosis is superimposed on old 
tuberculous lesions or is the present active disease. It is not believed 
that calcifications, effusions or cavitations are part of the pulmonary 
picture of sarcoidosis, but their presence before lesions of sarcoidosis 
occur make the picture more like tuberculosis than sarcoidosis. These 
complications are mentioned to show the difficulties that may be 
encountered in diagnosis of sarcoidosis of the chest. It is not surprising 
that the roentgenologist may frequently report tuberculosis of the chest 
rather than sarcoidosis. The experience in this clinic is that either 
tuberculosis or Hodgkin’s disease is often the first roentgenographic 
diagnosis, rather than sarcoidosis. If the lesions of the chest were 
uniformly typical of one or the other of the two types mentioned, 
the roentgenologist’s problem would be greatly simplified. 

Lesions of Bone.—Roentgenographic evidence of lesions of bone 
is considered to be valuable as a diagnostic clue to sarcoidosis. 
Unfortunately, these lesions are not common. Woods and Guyton “! 
stated that lesions of bone occur in about 10 per cent of reported 
cases; however, none were observed in their 15 cases. The typical 
lesions are observed in the metaphyses of the phalanges and in the 
metacarpal bones of the hands and feet. They are definite, punched- 


12. Pohle, EF. A.; Paul, L. W., and Clark, E. A.: Roentgen Therapy of Boeck’s 
Sarcoid, Am. J. M. Sc. 209:503-513, 1945. 
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out lesions with rather sharp borders, and they appear to be located 
in the exact center of the metaphysis of the bone and do not invade 
the cortex. Before the advent of popularity of the diagnosis of sar- 
coidosis these punched-out lesions of bone were called tatneatinnte 
osteitis cystica (cases 4 and 10). 


Disease of the Nasal Mucosa.—The rhinologists in this clinic 
have found that histologic evidence of sarcoid or tuberculosis is 
extremely rare in the mucous membrane of the nose and accessory 
sinuses. In a series of biopsies in presumptive cases of sarcoidosis, 
histologic sections that particularly resemble sarcoid granulomas were 
not observed. The usual report was chronic inflammatory tissue, 
with hypertrophy of the mucosa, which was richly supplied with 
mucin glands. There were sometimes groups of epithelioid cells, 
but any grouping of these cells into well organized tubercles resembling 
either tuberculosis or sarcoid was rare; in fact, small tubercle-like 
whorls were noted in only 1 case of the series. Several factors may 
account for this picture: The nasal mucosa may be resistant to 
invasion by or reaction to the tubercle bacillus. The tissue structure 
may be such that it does not lend itself to formation of tubercles or 
sarcoid granulomas. Other bacterial reactions, in the form of secon- 
dary invaders, may distort and inhibit granulomatous formation. 

Cutaneous Lesions—The gross description of the cutaneous lesions 
falls into three types, with additional variations for the Negro’: 

1. Disseminated miliary sarcoidosis (Boeck) is an eruption of 
firm nodules which may be found on any surface of the body. Occur- 
ring in small numbers, usually on the face, arms, shoulders or hands, 
these nodules vary in size and shape and are brownish red or purplish. 
Under pressure, they appear as grayish yellow macules in the skin. 
If they heal, atrophic scars are formed. 


2. subcutaneous sarcoidosis (Darier-Roussy sarcoid '*), the 


nodules are subcutaneous, and the skin may be freely movable over 
them. They are round and several centimeters in diameter and feel 
like soft shot under the skin. They may be located anywhere on 
the body, singly or in groups, sometimes forming plaques. ‘The color 
is that of the skin, there being occasionally a bluish discoloration of 
the skin over the nodules. 

3. In lupus pernio, superficial lesions affect the nose, cheeks, 
ears, hands and feet. These lesions appear as infiltrating, bluish 


13. (a) Bloom, D., and Mendelsohn, H.: Cutaneous Tuberculosis in the Negro: 
A Clinical Entity, Arch. Dermat. & Syph. 36:937-951 (Nov.) 1937. (b) Nomland, 
R.: Hematogenous Cutaneous Tuberculosis (Sarcoid) in Negroes, ibid. 30:59-75 
(July) 1934. 

14. Maloney, E. R., and Combes, F. C.: Darier-Roussy’s Sarcoid, Arch. 
Dermat. & Syph. 33:709-724 (April) 1936. 
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or violaceous plaques. The surface shows a well marked network 
of dilated blood vessels. In the Negro, any of these three types of 
lesions may be found, in addition to superficial scaling plaques and 
superficial nodules about the mouth, nose, eyelids and brow. 

Biopsy of the skin, with microscopic examination of the stained 
sections, is also an aid in diagnosis of sarcoidosis.'’® The structure of 
the skin seems to lend itself to more uniformity in the microscopic 
appearance of sarcoid lesions than any other tissue of the body. 
For that reason, perhaps, dermopathologists feel more certain of 
their diagnosis of sarcoidosis then do pathologists dealing with other 
tissue. The more typical lesions of sarcoidosis are described as very 
compact, small whorls of distinct epithelioid cells, without evidence of 
central necrosis and with few giant cells and a very sparse surrounding 
mantle of lymphocytes, or more typically the lymphocytes may be 
absent. The conglomerate whorls are spaced and surrounded by 
heavy and distinct connective tissue trabeculae of collagenous fibers, 
which are indicative of the disease. No organisms are found. Woods 
and Guyton “ stated that in 20 per cent of cases peculiar, hematoxylin- 
staining, usually doubly refractile inclusions, known as Schaumann 
bodies, are seen in the giant cells; but if Schaumann bodies are not 
present, it is impossible to differentiate lesions of sarcoidosis histo- 
logically from the hard tubercles of tuberculosis. The picture in 
histologic sections of the skin is, unfortunately, not an infallible test, 
for not all sections are typical. _ 

The case described by Ronchese ** is an excellent illustration of 
the diverse opinion of dermopathologists in the microscopic differen- 
tial diagnosis of Boeck’s sarcoidosis and lupus vulgaris (tuberculosis). 
A histologic section, a clinical photograph and a brief summary of the 
history in this case were sent to 10 eminent dermopathologists; 6 
favored the diagnosis of sarcoidosis, and 2 the diagnosis of lupus 
vulgaris ; 2 stated that the picture was consistent with either sarcoidosis 
or lupus vulgaris. The opinions of the roentgenologists in regard to 
the roentgenograms of the chest were likewise almost equally divided 
between sarcoidosis and miliary tuberculosis. The autopsy in this 
case, held within seven months of examination of the microscopic 
sections and the roentgenograms of the chest, was reported by Dr. 
F. E. Katzman and Dr. R. J. Williams to reveal the presence of 
typical acid-fast bacilli in the lesions of the lung, spleen and heart, 
confirming the diagnosis of miliary tuberculosis. 


15. Longcope.** Longcope and Pierson.7> Nomland.13> Jordon, J. W., and 
Osborne, E. D.: Besnier-Boeck’s Disease, Arch. Dermat. & Syph. 35:663-684 
(April) 1937. Laymon, C. W., and Michelson, H. E.: The Micropapular Tubercu- 
lid, ibid. 42:625-640 (Oct.) 1940. Montgomery, H.: Histopathology of Various 
Types of Cutaneous Tuberculosis, ibid. 35:698-715 (April) 1937. 
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Biopsy of Lymph Nodes.—The microscopic structure of sarcoidosis 
of the lymph nodes is not so uniform as that of the cutaneous lesion. 
The tissue of the lymph node is apt to have a confusing number of 
lymphocytes and giant cells; collagenous trabeculae are usually absent. 
The picture is not easily confused with tuberculosis, but differential 
diagnosis is often impossible. A feature of sarcoid of lymph nodes, 
pointed out by Dr. Eleanor Humphreys, of the University of Chicago, 
is that the epithelioid whorls often surround a small central vessel. 
This picture is never seen with tuberculosis, since central necrosis 
is frequent in tuberculous lymph nodes and could hardly occur with 
a functioning central vessel. Great variations in individual lymph 
nodes from the same patient also exist, and excellent examples of 
sarcoid adenitis and tuberculous adenitis in a patient with proved 
tuberculosis have been observed. 

Mantoux Test.—A negative result in the Mantoux test is of value 
in the diagnosis of sarcoidosis; however, evaluation of the significance 
of the reactions is somewhat in doubt. In this clinic, every patient 
suspected of having sarcoidosis is given an intradermal injection of 
0.1 cc. of a suspension of old tuberculin U. S. P. in saline solution “4 
in a dilution of 1: 100,000, the dilutions being increased through 
strengths 1: 10,000, 1: 1,000, 1: 100 and 1:10 to an undiluted suspen- 
sion. The reactions are evaluated at the end of twenty-four, forty- 
eight and seventy-two hours. Some of the patients with sarcoidosis 
show no reaction even to the undiluted old tuberculin, and Woods 
and Guyton carried out this test with 10 cc. of undiluted old tuberculin 
without reaction in some of their cases. In all but 1 of the cases 
reported in this paper the cutaneous reactions were negative to dilutions 
of 1: 1,000, and most patients were insensitive to stronger concen- 
trations. The meaning of this is not clear, but in this clinic the 
arbitrary acceptance of a positive cutaneous reaction to a 1:100 
dilution is compatible with a diagnosis of sarcoidosis, whereas a 
positive reaction to a dilution of 1: 1,000 is considered questionable. 


REPORT OF CASES 


Case 1.—J. J., a Negro housewife aged 25, was first seen in the eye clinic in 
March 1946. The patient complained of decreased vision and a growth in the left 
eye; she had discovered the growth in December 1944 on looking into a mirror; 
a short time prior to discovery of the tumor the left eye had been painful, but 
since December 1944 it had been painless. The patient had otherwise been well. 

During the nine months following the ocular symptoms she had tremor of 
the hands, fatigue and pronounced early muscular weakness. There was no cough 
or fever. The condition was diagnosed by a physician as a “nervous breakdown.” 
A routine industrial roentgenogram of the chest in the spring of 1944 revealed 
nothing noteworthy. The patient had had an obstruction of the left nostril since 


3 
| 
| 


676 


ARCHIVES OF OPHTHALMOLOGY 


March 1944, with pain over the left maxillary sinus. She had had the usual 
childhood diseases ; the family history was noncontributory except that the patient’s 
mother was said to have died of tuberculosis at the age of 36. 

A brief summary of results of the ophthalmologic examination follows. Vision 
was 20/16 in the right eye and 20/100 in the left. The right eye was not diseased. 
In the left eye a large, yellowish pink tumor was to be seen growing up from the 
iris and filling about one fourth of the anterior chamber. The tumor extended in 
a circular manner at the limbus from 6 to 9 o’clock. In this sector it filled the 
angle of the anterior chamber, and the anterior surface of the tumor in places 
pressed against, but was not attached to, the cornea. The surface of the tumor 
was slightly lobulated and was covered with a fine network of capillaries, arising 
from the iris but not from the deep portion of the limbus or the cornea. 
The pupil was bound down with ringlike posterior synechias, and the pupillary 
aperture was covered with a thin gray membrane. The aqueous showed a 
moderately increased flare and a few floating cells; the cornea was clear except 
for a large number of keratic precipitates on the eadothelium of mutton fat type. 
The fundus appeared normal. Intraocular tension (Schidtz) was normal in 
both eyes. 

Three weeks after the first examination a rare opportunity was afforded us 
to observe the beginning of sarcoid iritis in the right eye. The first sign 
recognized on observation with the slit lamp was beginning exfoliation of the iris 
pigment at the pupillary border. A small increase in the aqueous flare next 
developed, and then three tiny nodules were seen beneath the anterior surface of 
the iris, two being located near the limbus and one near the pupillary border. 
During the next two weeks the nodules increased slowly in size; a few cells 
appeared in the aqueous; the flare increased, and, last, the keratic precipitates 
of mutton fat type appeared in considerable numbers. The final picture 
was one of nodular iritis with the Koeppe nodules, which were light gray, round and 
about 1 mm. in diameter and 0.5 mm. in height. 

Roentgenograms of the chest showed infiltration of the hilar regions, with 
extension along the superior mediastinum and into both upper lobes, the distribution 
suggesting sarcoid disease. Roentgenograms of the bones of the hands and feet 
were normal. 

Several small subcutaneous masses, 5 to 8 mm. in diameter, were found on the 
flexor surfaces of the arms and in the left cervical region. The skin was freely 
movable over the lesions, a condition resembling the Darier-Roussy sarcoid (fig. 1). 
Biopsy of a subcutaneous nodule revealed a mass of highly vascularized granulation 
tissue, in which epithelioid cells were cccasionally arranged to form tuberculoid 
structures with a few Langhans giant cells. No caseation necrosis was seen. The 
total picture was compatible with sarcoidosis. 

Routine laboratory tests gave normal results. The Kahn test and intra- 
dermal injections of old tuberculin in dilutions up to, and including, 0.1 cc. of 
undiluted suspension gave negative reactions. Biopsy of the nasal polyps revealed 
no evidence of sarcoid tissue. Roentgen therapy was tried for the tumor of the iris; 
after four treatments the mass appeared slightly shrunken, but again increased in 
size during the subsequent six treatments. The patient was last observed in 
August 1946. The tumor of the iris was of the same size. Vision was 20/16 
in the right eye and was limited to perception of hand movements in the left eye. 

In April 1947 the patient died at another hospital, after several weeks of severe 
weakness. The cause of death was given as tuberculous meningitis on the basis of 
neurologic findings of meningeal irritation, stupor leading to coma and one doubtful 
report of tubercle bacilli in the sputum. 


j 
: 
i 
4 


GIFFORD-KRAUSE—BOECK’S SARCOIDOSIS 677 


Diagnostic Criteria—The patient had nodular iritis and cutaneous lesions of 
the Darier-Roussy type. Microscopically, the cutaneous lesions were compatible 
with, but not typical of, sarcoidosis. Roentgenograms of the chest in the absence 
of other clinical signs of Hodgkin’s disease and malignant growth were compatible 
with the hilar type of sarcoidosis, especially since the cutaneous tests gave negative 
reactions to 0.1 cc. of undiluted old tuberculin. The nodular iritis could not be 
differentiated from other granulomatous diseases, particularly tuberculosis. In 
this case, the roentgenograms of the chest and the general clinical picture were 
considered as of the most Cciagnostic value, with cutaneous lesions, biopsy observa- 


Fig. 1 (case 1)—Flexor surface of forearm, showing subcutaneous nodules of 
the Darier-Roussy type of Boeck’s sarcoidosis (March 1946). 


tions on the skin, the negative reaction to tuberculin and the nodular iritis of 
importance, in approximately that order. 


Case 2.—Mrs. M. B., a white woman aged 59, a rooming house keeper, was 
first seen in the eye clinic in February 1947. She complained of black spots before 
her eyes, ocular burning and itching, and a yellow, sticky secretion of three monhts’ 
duration. There had been no periods of weakness, loss of weight, cough or fever. 
Moderately severe diabetes had been discovered one year before, when the patient 
became suspicious of polyuria. The diabetes was controlled with modified diet and 
administration of 15 units of protamine zinc insulin three times daily. Her family 
history was negative for tuberculesis, and she had had no contact with the disease. 
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Vision was 20/40 in the right eye and 20/25 in the left eye. The conjunctivas 
were moderately injected. The substance of the right cornea was clear. On the 
corneal endothelium were numerous round keratic precipitates of the mutton fat 
type. The aqueous showed a moderately increased flare and occasional floating 
cells. The iris was edematous, but without nodules. The right pupil dilated to 0.5 
mm. with atropine, without evidence of synechias. The left eye was normal. Both 
fundi were clearly seen; no abnormality was noted other than moderate sclerotic 
changes of the retinal vessels. The intraocular tension (Schigtz) was within 
normal limits in each eye. Routine laboratory tests gave normal results, and the 
reaction to the Kahn test was negative. 

The first stereoroentgenograms of the chest were reported to show minimal 
hilar calcification and normal lung fields, with evidence of minimal healed 


Fig. 2 (case 2).—Biopsy specimen of the skin, showing multiple whorls cf 
epithelioid cells, with noncaseating centers and scant lymphocytes, highly sug- 
gestive of Boeck’s sarcoidosis; « 460 (April 1947). 


tuberculosis. The impression was that of iritis, tuberculous type. The reaction to 
intradermal injection of old tuberculin in a dilution of 1: 1,000 was negative. 
Within a few weeks a bluish discoloration was noticed on the end of the patient’s 
nose. The dermatologist diagnosed the lesion as sarcoidosis of the lupus pernio 
type and confirmed this diagnosis by biopsy of a specimen from the skin of the nose 
(fig. 2). Ina review of the roentgenograms of the chest by another roentgenologist, 
one very large, soft hilar gland, measuring over 1 inch (2.5 cm.) in diameter, was 
seen. The lesion was reported as probably very early sarcoid. For nine months 
no appreciable change occurred in the patient's condition. 

Diagnostic Criteria—This patient had seroplastic iritis and cutaneous lesions 
of the lupus pernio type, with biopsied material strongly indicative of sartoidosis. 


GIFFORD-KRAUSE—BOECK’S SARCOIDOSIS 679 


Roentgenograms of the chest which suggested, but were not typical of, sarcoidosis 
and a negative cutaneous reaction to old tuberculin in a dilution of 1: 1,000 were 
added factors influencing the diagnosis. The cutaneous sensitivity tests were not 
carried further because empiric tuberculin therapy was instituted before a diagnosis 
of sarcoidosis was made. In this case, the biopsy of the skin and the cutaneous 
lesions were considered the most important diagnostic features, with the negative 
reaction to old tuberculin, the roentgenograms of the chest and the iritis of 
importance approximately in that order. 

Case 3.—Dr. R., a Negro housewife aged 36, was seen in the eye clinic in 
July 1946. She gave a history of redness and burning of the right eye, which 
began in September 1946. The condition of the eye improved for a few months, 
but seven months later it became worse, at which time the left eye also became 
red. In June 1946 roentgenograms of the chest and biopsy of a cervical lymph 
node were reported as showing typical signs of Boeck’s sarcoidosis. The patient 
gave no history of serious or chronic illness before her ocular symptoms began. 
During the past fifteen months she had lost 20 pounds (9.1 Kg.) in weight but 
had no cough, fever or feeling of fatigue. Several brothers and sisters of the 
patient’s mother were said to have died of tuberculosis, but they had had no direct 
contact with this patient. The family history was otherwise not significant. 

The ophthalmologic examination showed vision of 20/70 in the right eye and 
20/25 in the left eye. The conjunctiva of the right eye was moderately injected. 
The corneal epithelium and stroma were clear. There were a few round, mutton 
fat keratic precipitates on the corneal endothelium, a moderate increase in aqueous 
flare and 5 to 6 floating cells per smallest pinhole field of the slit lamp. No new 
vessels or nodules were seen in the iris. The pupil was held to a diameter of 
2.5 mm. by numerous heavy posterior ring synechias. The anterior capsule of the 
lens showed well scattered deposits of brown pigment, and the pupil was covered 
with a thin gray veil continuous with the ring synechia. The left eye pre- 
sented a picture similar to that of the right eye, with smooth conjunctival injection, 
clear cornea, mutton fat keratic precipitates, aqueous flare, cells and synechias, all 
in slightly lesser amounts. Both lenses were clear, and the fundi were normal. 
The interocular tension (Schigtz) was normal in each eye. 

Roentgenograms of the chest showed moderate enlargement of the mediastinal 
lymph nodes, the largest node measuring 4 cm. The pulmonary fields were 
otherwise clear. The clinical diagnosis was moderate hilar lymphadenopathy, 
compatible with sarcoidosis. Roentgenograms of the small bones of the hands and 
feet revealed no disease. An intradermal test gave a negative reaction to 0.1 
ce. of undiluted old tuberculin. The ears, nose and throat were normal, and 
no cutaneous lesions were present. A few cervical lymph nodes were palpable. 
Routine laboratory tests gave normal results, and the Kahn reaction was negative. 
The eyes improved spontaneously, beginning in September 1946, but one year 
later both eyes again became worse. The patient became acutely ill, with severe 
weakness and further loss of weight, but without fever or cough. Vision in 
October 1947 was still 20/40 in each eye. 


Diagnostic Criteria—The patient had a seroplastic type of iritis. The lesions 
of the chest were indicative of sarcoid disease, in view of the negative cutaneous 
reaction to undiluted old tuberculin. The results of biopsy of a lymph node 
contributed to the impression of sarcoidosis. In this case, roentgenograms of the 
chest and the negative reaction to tuberculin were considered primary evidence in 
the diagnosis. Biopsy of a lymph node gave information of secondary importance 
because of the usual difficulty in differentiating sarcoidosis and tuberculosis in the 
lymph node. Iritis was considered of least value. 
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Case 4—J. W., a Negro laborer aged 27, first seen in the eye clinic in 
January 1947, gave a history of illness beginning two years before with pain, 
tearing and gradual decrease in vision in the left eye. Nodules appeared in the 
skin of both upper eyelids. A short time later, nodules the size of a pea were 
found in the skin of the neck, arms and legs. The patient gave no history of 
chronic cough, fever, loss of weight or fatigue. His past and family histories were 
noncontributory. 

On examination, many intracutaneous papules of the face and eyelids were 
seen. The upper lids were thickened. The right conjunctiva was smooth, 
hyperemic and free of follicles. The upper fifth of the cornea showed a sclerosing 
keratitis, the opacities extending through all layers, and was infiltrated with 
superficial pannus of the same extent as the sclerosis. Examination with the 
slit lamp demonstrated no changes in the aqueous, iris or lens. 

There was severe photophobia of the left eye. There were three yellow 
follicles, 1 mm. in diameter, with red borders on the conjunctiva of the upper lid, 
but the remaining conjunctival surface was intensely hyperemic. A deep vascu- 
larized keratitis and a macular opacity covered most of the cornea. The aqueous 
appeared clear; the atrophic iris had an annular synechia, and the lens was 
densely cataractous. The right fundus appeared normal. Vision was 20/16 
in the right eye and was limited to light perception in the left eye. The intra- 
ocular tension (Schigtz) was normal in each eye. 

Roentgenograms of the hands and feet showed an abnormal condition. Round 
areas of decreased density were seen in the metaphysial region of the distal end 
of the second phalanx of the third toe of the left foot (fig. 3.4); in the proximal 
metaphysial region of the middle phalanx of the fourth finger of the left hand 
(fig. 3B), and in the distal phalanx of the same finger and that of the third digit. 
The impression was that of Boeck’s sarcoidosis of the phalanges of both hands 
and feet. The roentgenograms of the chest revealed the presence of irregular, 
soft, fibrous infiltrations scattered throughout both lungs, with minimal bilateral 
thickening of the apical pleura and a suggestion of cavity formation in the lateral 
aspect of the upper lobe of the right lung near the fifth interspace (fig. 4.4). The 
impression was that of widespread pulmonary infiltration with questionable cavita- 
tion of the upper lobe of the right lung. From the roentgenologic standpoint, this 
evidence was compatible with tuberculosis, but, because of the lesions of the eyes, 
skin and bones, it was decided that the disease should be called sarcoidosis. The 
patient had a strong reaction to old tuberculin in a dilution of 1:1,000. The labora- 
tory tests all gave results within normal limits, the Wassermann reactions of the 
blood and spinal fluid were negative, and the colloidal gold curve was normal. In 
August 1947, roentgenograms showed only an increase in pleural thickening and no 
change in osseous rarefactions in the hands and feet. 

In the same month the patient entered the hospital acutely ill with severe pain 
in the chest and high, spiking fever. Physical examination and roentgenograms 
of the chest (fig. 4B) showed a large pleural effusion, which was regarded 
as tuberculous. However, acid-fast organisms were not found on inoculation of 
guinea pigs with the aspirated fluid, nor were the bacilli found in repeated 
examinations of the sputum and stomach washings. The sensitivity of the skin to a 
1: 1,000 dilution of old tuberculin persisted. The chest clinicians, nevertheless, 
felt that the patient had terminal tuberculosis. On Sept. 19, 1947, tubercle bacilli 
were obtained by smear and culture of material from a caseous axillary lymph node. 

Diagnostic Criteria—This case was most interesting from a diagnostic view- 
point. Anterior uveitis, keratitis and cutaneous lesions clinically compatible with 
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Fig. 3 (case 4).—A, rarefaction of bone in toe, and, 2, rarefaction of bone in 
finger, both highly suggestive of Boeck’s sarcoidosis (January 1947). 


Fig. 4 (case 4).—A, roentgenogram of the chest (August 1947), suggestive of 
tuberculosis but compatible with Boeck’s sarcoidosis; B, roentgenogram of the 
same chest as that shown in A, taken two weeks later, now showing right pleural 
effusion, suggestive of tuberculosis, and not of Boeck’s sarcoidosis. 
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sarcoidosis were observed. The roentgenograms of the chest were equivocal, and 
the skin was sensitive to old tuberculin in a dilution of 1: 1,000. The bones had 
the punched-out rarefactions supposedly typical of Boeck’s sarcoidosis. Although 
the patient’s disease was diagnosed as presumable sarcoidosis on this basis, the 
later clinical course and the demonstration of acid-fast organisms on smear, and 
culture of a lymph node confirmed the diagnosis of tuberculous lymphadenitis. It is 
possible that in this case sarcoidosis evolved into tuberculosis, or that tuberculosis 
was superimposed on sarcoid disease. However, it is most probable that in this 
case tuberculosis was misdiagnosed as sarcoidosis and, even more important, that 
the changes in the bones of the hands and feet, said to be typical of sarcoidosis, do 
not constitute a reliable diagnostic criterion. The ocular disease was probably 
also tuberculous. 

Case 5.—L. M., a white woman aged 45, unemployed, was first seen in 1945 
in the clinic for diseases of the chest, from which she was referred to the eye 
clinic. She had had a chronic cough for one year and failing vision for thirteen 
months. For the past thirteen years she had had widespread lesions of the skin, which 
involved the face, lids. nose, arms and hands (fig. 5). The cutaneous lesions 
first appeared as nodules and later turned dark red; some ulcerated and took as 
long as eight months to heal. They were diagnosed as lesions of sarcoidosis. 
She stated that thirteen years before, when ulcers first appeared on the arms, her 
eyes had been sore and red for three months, and then all ocular symptoms had 
disappeared. About thirteen months prior to admission vision failed rapidly, and 
on examination she was able to see only patches of light and dark. The past and 
family histories were noncontributory. 

Vision in the right eye was limited to perception of hand movements at 3 feet 
(90 cm.) and was 20/800 in the left eye. The middle thirds of the lids were badly 
scarred and notched. A heavy white mucoid exudate was present in each eye. 
The cilia were missing from the central third of both upper lids. The lids had 
a brawny edema. The light reflex from the corneal surfaces was “pebbly.” 
Gray mottling involved all layers of the cornea; it was greater in the anterior and 
middle thirds and faded out toward Descemet’s membrane. A moderate aqueous 
flare was present in each eye. The pupils were entopic, measured 1.5 mm. in 
diameter and were fixed by thick posterior synechias. Numerous mutton fat 
keratic precipitates were found on the corneas. No details of the lens or fundus 
could be seen in the right eye, and no red reflex was visible with the ophthalmo- 
scope. A dull red fundic reflex was present in the left eye. Intraocular tension 
(Schigtz) was normal. 

An intradermal test gave a negative reaction to 0.1 cc. of undiluted old tuber- 
culin. Routine laboratory tests gave normal results, and the Kahn reaction was 
negative. Roentgenograms of the hands and feet disclosed rarefactions suggestive 
of sarcoid disease in the metaphysial regions of the second digit of the right foot 
and of the second, third and fourth digits of the right hand. Roentgenograms of 
the sinuses showed a fluid level in the right maxillary sinus. The floor of the left 
maxillary sinus was obscured, possibly by thick exudate. In the roentgenograms of 
the chest, a fine fibrotic mottling, extending from the hilus to the periphery of the 
lung, was present bilaterally, being more marked in the lower lobes. Some 
calcification was present in the hilus. Repeated roentgenograms of the chest 
over a period of two years showed a slight, but definite, increase in the amount 
of pulmonary fibrosis, with formation of multiple fine, rather dense nodulations 
through the middle third of each lung. This picture was compatible with 
sarcoid disease. Biopsy of the nasal mucosa revealed hyperplasia of epithelium and 
a nest of tubercle-like tissue of unknown origin. 
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In April 1947 the ocular disease was still active. Vision in the right eye was 
limited to light perception with poor projection; that in the left eye was increased 
to 8/200. Corneal opacities were unchanged, and numerous keratic precipitates 
were still present. Routine intradermal tests gave negative reactions. 
Diagnostic Criteria—The patient had widespread lesions of the skin, clinically 
diagnosed as sarcoid disease. The roentgenograms of the chest suggested 
sarcoidosis, particularly in view of the negative cutaneous reaction to undiluted old 
tuberculin. The patient also had keratitis, iritis and osseous lesions suggestive of 
sarcoidosis. The roentgenograms of the chest, the negative reaction to tuberculin 


Fig. 5 (case 5)—Lupus pernio type of Boeck’s sarcoidosis, involving the lids, 
nose, mouth and other portions of the face (March 1946). 


and the lesions of bone were considered most indicative of the disease. 
for biopsy of the skin was not granted. 

Case 6.—M. R., an obese Negro housewife aged 40, was first seen in the eye 
clinic in October 1945. She complained of bronchial asthma of seven years’ 
duration, sinus trouble of four or five years’ duration and cutaneous lesions of 
two years’ duration. The lesions of the skin began on the upper portion of the 
arms and the shoulders, then spread to the back and later over the entire body. 
At first the lesions were flat, round or ovoid; later they became more irregular in 
shape, more elevated and larger, and some oozed a clear fluid. In 1942 the patient 
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began to have severe orbital and temporal headaches, with associated burning of 
the eyes, a discharge and redness. In 1943 there developed a persistent chronic 
cough, productive of gray sputum. There was no history of fever. In 1944 she 
had severe sinusitis, until a transnasal operation gave pronounced symptomatic 
relief. The patient still complained of a scratchy sensation in both eyes, but no 
actual pain. There had been a loss in weight of 15 to 20 pounds (6.8 to 9.1 Kg.) 
in the past two years. The family history was noncontributory. 

“Ocular examination revealed vision of 20/20 in the right eye and 20/200 in the 
left eye. A left divergent squint of 30 degrees was present. The conjunctivas were 
moderately hyperemic. The palpebral conjunctivas were granular as the result of 
numerous elevated, yellow follicles. Ophthalmoscopic study and examination with 
the slit lamp revealed no evidence of past or present uveitis. The intraocular 
tension (Schigtz) was normal. The symptoms of conjunctivitis increased during 
the course of later visits. The tarsal conjunctiva became intensely red and covered 
with numerous tiny hemorrhages, follicles and scars. An early superficial pannus 
developed on the upper third of the left cornea, with no other evidence of keratitis. 
Extensive bacteriologic investigation for organisms and inclusion bodies was unsuc- 
cessful. After trial use of many common antiseptics, the conjunctiva cleared 
dramatically with application of a 1 per cent solution of silver nitrate. The pannus, 
however, persisted. 

Biopsy of the nasal mucosa showed bilateral polyposis, unrelated to sarcoidosis. 
The brown macular lesions of the skin of the face and other parts of the body 
were irregular in size and were superficially scarred and desquamated. Biopsy 
of the skin by an eminent pathologist showed tissue similar to that of Boeck’s 
sarcoidosis. Intradermal tests with old tuberculin in a dilution of 1: 100 gave a 
definitely positive reaction. Roentgenograms of the chest showed widespread 
fibrosis, most marked in both apexes, and multiple calcifications in both hili, 
with two small, discrete areas of calcification in the periphery of the lower part 
of the right lung. The impression was that the pulmonary disease was more typical 
of tuberculosis than of sarcoidosis. Roentgenograms of the hands and feet 
revealed no lesions. Routine laboratory intradermal tests gave negative reactions. 

Diagnostic Criteria—The patient had conjunctivitis and keratitis with pannus, 
without uveitis. The lesions of the skin were diagnosed as sarcoidosis, and the 
roentgenograms of the chest were compatible with the picture of sarcoidosis. 
The cutaneous reaction to a 1: 100 dilution of old tuberculin was positive. The 
biopsy of the skin was assumed to show lesions of diagnostic importance, and the 
roentgenographic changes in the chest, coupled with low cutaneous sensitivity to 
tuberculin, gave additional evidence. The correct interpretation of a positive 
reaction to intradermal injection of 0.1 cc. of old tuberculin U. S. P. was not clear. 

Case 7.—G. A., a Negro housewife aged 30, was first seen in the eve clinic 
in July 1946. The patient stated that she had had a lesion of the skin for several 
years, but had had no ocular trouble until three days prior to her first visit. 
At that time the left eye became red and had a scratchy sensation. There was 
no history of serious or chronic illness, cough, fever or loss of weight. The family 
history was noncontributory. 

The right eye was normal. Both the palpebral and the bulbar conjunctiva of 
the left eye were injected, and there was a frank yellowish, thick mucous discharge. 
Examination with the slit lamp revealed no evidence of active disease in either 
eye. The fundi were normal. 
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Two days after this visit the patient noticed a white mark on her left cornea. 
On examination it proved to be a white opacity, measuring 1 by 1.5 mm., leukoma- 
tous in density and involving the superficial third of the corneal substance, with 
similar, but small, opacities at 7, 8 and 9 o'clock near the limbus. The cornea did 
not stain with fluorescein. There was a slight increase in aqueous ray, but no 
floating cells, edema of the iris or exfoliation of pigment that might indicate 


beginning uveitis. The diagnosis was keratoconjunctivitis. Smears and culture 
were free of organisms. 


Fig. 6 (case 7).—Biopsy specimen (July 1946) of the skin, showing a non- 
caseating, closely packed, epithelioid whorl lying adjacent to fatty tissue; x 460. 


Two months later the patient came in complaining of pain and redness of the 
left eye. The aqueous flare had increased to 3 plus; an occasional floating cell, but 
no keratic precipitates, were seen. Within another month severe exudative and 
plastic iritis developed in both eyes. Innumerable cells were found in the 
aqueous, and many fatty keratic precipitates, abundant posterior synechias and 
fibrin-like deposits were seen on the lenticular capsules. No Koeppe nodules were 
observed. The opacities of the left cornea were unchanged. The right cornea 
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remained clear. The fundi showed no abnormalities. The intraocular tension 
(Schigtz) was normal. Bacteriologic investigation of the conjunctival discharge 
revealed a few Staph. aureus organisms. Routine laboratory tests gave normal 
results, and the reactions to intradermal tests were negative. 

Stereoscopic roentgenograms of the chest showed multiple bilateral rounded 
hilar masses with a few faint, small masses in the upper lobe of the right lung. 
Roentgenograms of the hands and feet revealed no abnormality. Multiple cutaneous 
plaques and nodules, slightly elevated, were located on the medial surface of the 
arms, the buttocks and the posterior and anterior aspects of the thighs. These 
lesions had a magenta cast, with slight scaling. Biopsy of the skin showed 
Boeck’s sarcoidosis (fig. 6). Intradermal injections of old tuberculin gave negative 
reactions through strengths of 1: 1,000, but there was no opportunity to carry the 
tests further. Examination of the nose did not show pathologic changes; no biopsy 
specimen was taken. In spite of the extensive involvement of the anterior segments, 
vision remained 20/50 in the right eye and 20/30 in the left eye. 

Diagnostic Criteria—The patient had iritis followed by keratoconjunctivitis. 
Intradermal injection of old tuberculin in a dilution of 1: 1,000 gave no reaction. 
There was no opportunity for tests in lower dilutions. Biopsy observations on 
the skin were accepted as being highly indicative of sarcoidosis, and the roentgeno- 
grams of the chest as being equally suggestive in the absence of clinical evidence 
of other disease. Taken alone, the roentgenograms suggested the possibility of 
Hodgkin's disease, but considered together with the ocular involvement, they were 
interpreted as showing sarcoidosis. If the reaction to tuberculin had been positive, 
the possibility of caseous hilar tuberculosis would have been considered. 

Case 8.—E. G., a white housewife aged 25, was first seen in the eye clinic in 
March 1936, with the complaint of blurred vision in the right eye of five months’ 
duration; there was no history of other ocular disturbance. She had not had 
chronic cough, fever, periods of weakness or loss of weight. The past and 
family histories were noncontributory. 

Examination of the right eye revealed a clear cornea but definite injection of 
the bulbar conjunctiva. Deposited on the corneal endothelium were numerous 
mutton fat keratic precipitates. The aqueous contained about 30 cells per small 
pinhole fields of the slit lamp. The iris was dull, muddy, greenish blue and nodular. 
One large nodule extended from the root of the iris almost to the pupillary border ; 
it had a raised, rounded surface; a muddy, dull brownish-gray color, and new- 
formed, superficial vessels. Three small nodules were seen at the pupillary margin. 
There were numerous posterior synechias. Precipitates occurred on the anterior 
capsule of the lens. The fundus was normal. 

In the left eye the cyclitis was less intense. The iris was a clearer blue and 
without nodules; the fundus was normal. Vision was 20/100 in the right eye 
and 20/15 in the left eye. Intraocular tension (Schigtz) was normal in each eye. 
The patient was seen frequently until May 1941, when vision was 20/40 in her 
right eye and was limited to perception of hand movements at 8 inches 
(240 cm.) in the left eye. In the right cornea a nebulous, opacity, 1 by 
1.5 mm., involved the deeper third of the stroma at the vertex. The 
aqueous still showed a slightly increased ray, but the cells and keratic precipitates 
had disappeared. The iris presented numerous posterior synechias and many 
atrophic areas corresponding to the location of the former nodules. The new 
vessels of the iris persisted. A retinal area, 4 D. in diameter, at the macula was 
characterized by its light orange color and central clumping of pigment. In the 
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left eye a diffuse, hazy, nebulous opacity was located in the deeper third of the 
cornea and involved the lower half of the corneal area. The iris was atrophic; 
ring synechias were connected with flaky, fibrous veils that covered the pupillary 
opening. This pupillary material was crossed by numerous fine blood vessels. 
The left lens was densely cataractous. The intraocular tension (Schigtz) was 
normal. 

No reaction was obtained with 1.0 cc. of undiluted old tuberculin. The tonsils, 
removed in 1936, showed only chronic follicular tonsillitis, without evidence of 
tuberculosis or sarcoidosis. 

The sequence of events during the course of the pulmonary disease was 
remarkable. The chest appeared normal in March and October 1936. In April 
1937 bilateral increased density of hilar glands and bronchovascular markings had 
developed. In May 1937 the enlarged lymph nodes in the hilar region suggested 
Hodgkin’s disease. In February 1938 the hilar lymph nodes regressed in size and 
the lungs became clear. By March 1941 the chest again appeared normal, and 
roentgenograms of the bones of the hands and feet at that time showed no 
abnormalities. The results of routine laboratory tests were normal, and intra- 
dermal tests gave no reactions. In 1939 the spleen and the superficial lymph nodes, 
except for the cervical nodes, became enlarged. An inguinal node removed at 
anether hospital, showed a tuberculous structure. Examiners of the same slide at 
this clinic stated the opinion that the section was suggestive of sarcoidosis. 


Diagnostic Criteria —This case was the only one in which keratitis and anterior 
uveitis preceded the pulmonary disease. It was also of interest that the chest, the 
findings in which were indicative of hilar sarcoid disease (as well as Hodgkin’s 
disease) at one stage, returned to a normal appearance. The opinion was 
expressed by the roentgenologists that such complete clearing would have been 
impossible had the disease been either tuberculosis or Hodgkin’s disease and, for 
that reason, was strongly indicative of sarcoidosis. The pulmonary disease and 
the negative cutaneous reaction to undiluted old tuberculin were of first importance 
in the diagnosis in this case. The nodular type of iritis was more significant 
than the seroplastic type. The keratitis was noteworthy. Biopsy of the lymph 
node resulted in controversial reports. 


Case 9.—M. G., a white man aged 35, a laborer, was first seen in the eye 
clinic in September 1944. He stated that his left eye had first become red six 
months previously but had never been painful. He had been treated by several 
physicians. Two weeks before, he experienced a sudden decrease in vision and 
pain in the right eye. He gave no history of illness, chronic cough, fever, 
weakness or loss of weight. His past and family histories were noncontributory. 

There was pronounced loss of vision, visual acuity being 2/200 in the right eye 
and 1/400 in the left eye. Both eyes had a moderately intense mixed injection 
of the ball, which was mostly ciliary. The caruncles were injected and swollen. 
Both corneas presented the following picture: There was a horizontal, bandlike 
macula. The opacities involved the deeper two thirds of the stroma and extended 
over half the cornea. The opacity of the cornea was greater in the lower than in 
the upper half. The epithelium was smooth and did not stain with fluorescein. 
There was no vascular infiltration. Many mutton fat keratic precipitates were 
deposited on the endothelium. 

The anterior chamber was deep. Each eye showed posterior synechias of ring- 
like distribution, with entropion iridis and some tendency to iris bombée. New 
vessels appeared on the surface of the iris, and the pupillary aperture was well 
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filled with a light gray membrane. A moderately mature, complicated cataract 
was present in each eye. Neither fundus could be visualized, but a good red refiex 
was obtained in each eye. The intraocular tension (Schigtz) was normal in each 
eye. 

The laboratory tests gave normal results, and the Kahn reaction was negative. 
Intradermal tests with old tuberculin gave positive reactions in dilutions up to 
1: 100 and negative reactions to greater dilutions. Other cutaneous tests gave 
negative reactions. Physical examination revealed enlargement of the superficial 
inguinal lymph nodes on both sides. There were no cutaneous lesions. Biopsy 
of an inguinal node showed markedly disrupted architecture (fig. 7). Throughout 
the node were areas of cells characterized by plentiful bluish to clear cytoplasm 


Fig. 7 (case 9).—Biopsy specimen of an inguinal lymph node (October 1944), 
showing multiple noncaseating epithelioid whorls, compatible with the diagnosis 
of Boeck’s sarcoidosis; x 460. 


and one to three round, ovoid or sausage-shaped nuclei with light, fine chromatic 
stippling. The cells were arranged in swirls and masses, strongly resembling early 
tuberculoid formation. In large areas thick strands of collagenous substance 
twisted through them. No giant cells or areas of caseation or necrosis were seen. 
A few mitotic figures were present. The remaining lymphoid structure was normal. 
The impression was that of early tuberculosis of the lymph node or of possible 
Boeck’s sarcoidosis. Stereoscopic roentgenograms of the chest were of special 
interest. In September 1944 roentgenograms showed dense bilateral hilar infiltra- 
tions which spread along the bronchovascular markings into each adjacent 
pulmonary field (fig. 8.1). The picture resembled that of pulmonary sarcoidosis. 
Roentgenograms of the bones of the hands and feet were normal. Six months 
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later there was slight lessening of the hilar density; the bones of the hands and 
feet were still normal. In October 1945 roentgenograms showed that there had 
been complete clearing of the lesions previously noted (fig. 8B). The chest 
appeared normal. 

Diagnostic Criteria—Clinical evidence of sarcoidosis consisted of two factors: 
histopathologic changes in the lymph nodes compatible with sarcoid disease, and, 
most important, a typical roentgenologic picture of dense hilar nodules with 
bilateral fanning out of the bronchial vascular markings. Later roentgenograms 
showed clearing of the chest to a normal appearance. The roentgenologists stated 
the belief that such clearing would be impossible in a case either of ordinary 
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Fig. 8 (case 9).—A, roentgenogram of the chest (September 1944), showing 
marked hilar and parenchymal infiltrations, suggestive of Boeck’s sarcoidosis; 
B, roentgenogram of the same chest as that shown in 4, now with complete 
clearing and a normal appearance (October 1945). 


tuberculosis or of Hodgkin's disease. The cutaneous sensitivity to tuberculin in 
dilutions of 1:100 was unexplained. The corneal opacities were the densest noted in 
any case reported here. 

Case 10.—A. W., a white housewife aged 42, was first seen in the eye clinic 
in March 1929. The patient stated that burning and itching of the right eye had 
begun three months previously and that one month later similar symptoms had 
developed in the left eye. There had been some tearing but no discharge. Vision 
was not affected at first, but later it was greatly decreased. There was no history 
of chronic or severe illness, chronic cough, fever, loss of weight or contact with 
tuberculous persons. The family history was noncontributory. 
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Vision was 2/200 in the right eye and was limited to counting fingers at 4 feet 
(120 cm.) in the left eye. In the right eye, there was a heavy ciliary injection, and a 
central corneal opacity involved the anterior third of the cornea. The central leu- 
koma faded to a macula toward the periphery. A superficial pannus extended over the 
limbus for 2 mm., without reaching the central opacity. The anterior chamber was 
of normal depth. Many mutton fat keratic precipitates, an increased aqueous ray 
and a few floating cells were seen. Posterior annular synechias were present, but 
there were sufficient openings to prevent the formation of iris bombée. The iris 
showed translucent, yellowish white nodules, 0.5 to 1.5 mm. in diameter, with vascu- 
larization about their bases. The pupillary aperture was filled with a cloudy, 
flocculent material. The fundus was normal. 

The left eye presented a similar picture of central corneal opacity, aqueous 
cells, precipitates, synechias and cloudy material in the pupil. Intraocular 
tension (Schigtz) was normal. No tubercle bacilli were found after inoculations of 
guinea pigs with the aspirated contents of the anterior chamber of the right eye. 

In 1936, after a stormy bilateral iritis, only a small central opacity in the 
anterior third of the cornea, with a definite Stahli line below, remained in each eye. 
The nodules of the iris disappeared, leaving marked atrophy. The pupils were 
fixed by annular synechias. The aqueous was clear. The moderate visual loss, with 
acuity of 20/30 in each eye, was caused by incipient complicated cataract. The 
fundi were normal. Routine laboratory tests revealed nothing significant and 
intradermal tests with old tuberculin gave reactions in dilutions of 1: 100 and 
lower. A few macular lesions of the skin, diagnosed as tuberculids, developed on 
the face, arms and legs. 

The sequence of events in the course of the pulmonary disease was unusual. 
A few of the many reports are summarized as follows: 

March 1929: High grade tuberculosis of the hilar glands, particularly on the 
right side. 

December 1929: Hilar tuberculosis; regression over a period of nine months 
ruled out the diagnosis of a malignant growth. 

September 1930: Bilateral hilar tuberculosis, showing definite, but slight, 
parenchymal spread. 

February 1931: Frank spread of tuberculosis into the parenchyma of the 
lung; fair degree of fibrosis and some calcification; advanced bilateral pulmonary 
tuberculosis of predominantly fibrous type, which had developed by spread from 
the hiluses. 

June 1932: Slight increase in the fibroid type of tuberculosis; no notable 
changes from the February findings. 

February 1933: An essentially unchanged appearance of advanced bilateral 
fibroid tuberculosis. 

February 1934: Evidence of improvement in the upper lobe of the right lung; 
no change in the other pulmonary fields. 

November 1935: Unchanged picture of bilateral pulmonary tuberculosis, pre- 
dominantly fibrotic. 

September 1936: Considerable emphysema; condition otherwise unchanged. 

October 1936: Unchanged picture of atypical fibroid tuberculosis. 

December 1937: Pneumonia superimposed on diffuse fibrous tuberculosis 
(pneumonia cleared uneventfully in a few weeks). 


September 1939: No change in fibrotic lesions. 
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December 1939: Roentgenograms of bones of the hands and feet for the 
first time showed areas of rarefaction, with no evidence of sclerosis, in the 
triangular bones of the right wrist and anterior portion of the calcaneus and in 
the cuboid of the right foot. There were similar, but much less definite, areas of 
rarefaction in the navicular and lesser multangular bones of the left wrist. No 
changes in the phalanges of the hands were seen. These areas of rarefaction, 
without accompanying sclerosis of bone, are said to be characteristic of Schau- 
mann’s disease (sarcoidosis) and are usually found in the phalanges, rather than 
in the carpal and tarsal bones. A presumptive diagnosis of lesions of bone of 
Schaumann’s disease was made. 

October 1941: No change in lesions of the chest or bones. 

In October 1947, the patient returned to the eye clinic, after an absence of six 
years. She appeared well and stated that she felt well and strong. Vision was 
20/20 in the right eye and 20/30 in the left eye. In the right eye a central corneal 
nebula, 3 mm. in diameter, involved all layers, but chiefly Bowman’s membrane. 
A highly refractile leukoma, 0.5 mm. in diameter, resembling a fatty infiltration, 
lay in the center of the nebula. The endothelium showed old deposits of pigment. 
Stahli’s line below the opacity was well developed. Posterior synechias remained 
as thin, gray veils, and the pupillary opening was occluded; the iris was highly 
atrophic. In the left eye a highly refractile central corneal opacity, 0.5 mm. in 
diameter, involved the deeper epithelium and Bowman’s membrane. Thin gray 
synechias continued as a veil over the pupil, and the iris was atrophic. The 
fundi were normal. 

Diagnostic Criteria—The patient had keratitis and nodular iritis. A series of 
roentgenograms of the chest over a period of eighteen years were diagnosed con- 
sistently as showing tuberculosis, even though the patient was sensitive to old 
tuberculin only in dilutions of 1: 100. Lesions of bone, compatible in appearance 
with those of sarcoidosis, were observed in 1939, and at that time the diagnosis 
was changed to sarcoid disease. The fact that this woman had remained well in 
spite of the widespread pulmonary disease added credence to the diagnosis of 
Boeck’s sarcoidosis. 
COMMENT 


The number of cases reported here is not large, and for that 
reason statistics must necessarily be inaccurate. Such a large series 
of as many cases of Boeck’s sarcoidosis, with abundant ocular compli- 
cations, is, however, infrequent in current ophthalmologic literature, 
and this report may add to present factual information. 
Frequency.—Boeck’s sarcoidosis appears to be a rare disease, 
but its exact incidence is not easily determined. In clinics of this 
university only about 30 cases are being followed with any degree of 
regularity, and this small number has been gleaned from over 450,000 
registrations since 1927. The low incidence may be due to several 
factors: (1) This clinic is not a charity dispensary; (2) the social 
status of the patients seen is probably above the average, and (3) the 
percentage of Negro patients is small. It is also possible that there 
is some reticence among clinicians in making a diagnosis of Boeck’s 
sarcoid. In 10 of the 30 cases of sarcoidosis collected from all clinic 
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patients in this university the eyes were involved. Eight of the 10 
patients with ocular involvement were females. Five of the 10 were 
Negroes. Since Negro patients comprise about 1 per cent of the 
total daily number of patients who come to the clinics, it would 
appear that sarcoidosis is many times as frequent in the Negro race 
as in the white race, at least in this part of Chicago. The youngest 
patient was 25 years of age and the oldest 59; the average age was 
36 years. 

Earliest Symptoms.—Of the 10 cases, ocular symptoms were first 
noticed in 8, cutaneous lesions in 1 and symptoms referable to the chest 
in 1. The occasion for the first medical consultation corresponded 
exactly with the symptoms. 

Nonocular Disease-—Pulmonary disease was present in all 10 
cases; cutaneous lesions were noted in 6 cases; the lymph nodes 
were involved in 4, concurrent sinus disease was present in 3, and lesions 
of the bone were noted in 3. 


Ocular Symptoms.—Lids: In 2 of the 10 cases there were 
extensive lesions of tne lids. In case 4 both upper lids revealed 
intracutaneous papules. In case 5 lids showed brawny edema with 
subcutaneous nodules in the upper lids, accompanied with central 
notching and loss of cilia (fig. 5). 

Conjunctiva and Cornea: These two tissues are discussed together 
because of the intimate relation of the symptoms and signs of con- 
junctivitis and keratitis found in 6 of the 10 cases. It is interesting 
to note that 7 of the 10 patients described their first symptoms as 
redness, itching and scratching. This is not significant in itself but 
assumes more importance when it is correlated with the earliest 
symptoms. In both cases 2 and 5 there was a heavy mucoid discharge, 
and in cases 4, 5, 6, 7, 8 and 9, conjunctival disease, which varied 
from intense hyperemia, swollen caruncles and follicles to conjunctival 
hemorrhages. Varying degrees of corneal involvement were also noted 
in cases 4, 5, 6, 7, 8,9 and 10. Sclerosing keratitis occurred in case 4; 
corneal opacities, in cases 5, 7, 8 and 10; pannus, in case 6, and 
heavy band-shaped keratitis, in case 10. It might be argued that 
the corneal disease was only a complication of severe anterior uveitis. 
Such an opinion was given in the recent literature by other authors; 
however, the evidence presented here indicates that both the conjunc- 
tivitis and the keratitis are probably primary involvements, since 
corneal disease is not seen in 70 per cent of cases of heterogeneous 
anterior uveitis. Most important of all, in 3 cases there was definite 
corneal disease without evidence of past or present anterior uveitis. 
In case 4 there were a pannus and corneal opacities without evidence 
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of previous anterior uveitis. In case 6 the left eye showed extensive 
pannus without evidence of anterior uveitis. There were extensive 
corneal opacities in case 7, and while the patient was under obser- 
vation uveitis developed in the left eye. 

Careful study of the histories and the earliest symptoms of ocular 
disease in these cases indicated that the sequence of events is probably 
that of an early conjunctivitis, followed by keratitis of varying degrees 
of severity, with the uveitis concurrent with, or not infrequently follow- 
ing, the conjunctivitis or keratitis. The idea cannot be entirely disre- 
garded that the uveitis may be caused by corneal penetration by an 
unkown organism or toxic material. 

Anterior Uveitis: Anterior uveitis existed in 9 of the 10 cases, 
In only 2 of these cases was it of. the nodular type, whereas in 7 it 
was of the seroplastic type. In 2 cases the uveitis remained unilateral 
for nine months and two years, respectively, without evidence in the 
contralateral eye. In 7 of the 9 cases the uveitis became bilateral. 
Abundant keratic precipitates of the mutton fat type were characteristic 
of all cases of anterior uveitis. Heavy ring synechias were also 
present in all cases of uveitis, but in no case in this series did iris 
bombée actually develop. In several cases it seemed that such a 
complication would be inevitable, but at least one small channel between 
the posterior and the anterior chamber remained open. This feature 
appears to be characteristic of the iritis associated with sarcoidosis. 
Iridic atrophy was frequently observed in the later, quiescent stages. 
The nodular type of iritis, especially, seemed to lead to advanced 
atrophy of the iris. 

Chorioretinitis: A chorioretinal lesion occurred in only one eye 
(case 8). Since this lesion was not proved to be active during the 
course of the general disease, it was only assumed that the ocular 
disease was due to sarcoidosis. 

Complicated Cataract: Definite complicated cataract occurred in 
only 3 cases. In case 9 both eyes exhibited only moderate cataractous 
changes, and in case 8 one eye had a dense cataract. From these 
findings it would appear that, in spite of the severity of the anterior 
uveitis, complicated cataract is not frequent. 

Tension: The intraocular tension, measured by the Schigtz instru- 
ment, remained normal in all cases. In case 1 the tension of one eye 
mounted to 30 mm. of mercury, the highest reading obtained for 
any eye. It returned to normal limits within one week on cessation of 
instillation of atropine. The use of the atropine was then continued, 
without further rise. 
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Vision: Visual acuities on last examination, with the approximate 
length of time each eye was known to be diseased, are tabulated for 


each case. 
Right Eye Left Eye 
Duration of Duration of 
Case Number Vision Disease Vision Disease 


movements 
20/100 lyr. 20/25 Not involved 
20/70 2 yr. 20/25 21 mo. 
20/16 Not known Light 3 yr. 
perception 


ia Light 3 yr. 8/200 3 yr. 


Licisaccchckatoueneyodsscdeesenabensbowss 3 yr. 20/100 3 yr. 
20/50 1 yr. 20/30 lyr. 


Di tek 2Q/40 12 yr. Hand 12 yr. 

movements 

| Wiisacereguccsquovnnisnnvenevegeeqsccess 2/200 6 mo. 1/400 Few wk. 
20/20 18 yr. 20/30 18 yr. 


It was encouraging to note that if corneal opacifications did not 
develop the prognosis for reasonably good vision was excellent. If 
the eyes with keratitis and the eye with the large tumor are not 
included (cases 1, 4, 5, 6 and 8), the average vision for the involved 
eyes of this group was about 20/30, and no eye had vision of less 
than 20/100. One patient who had had severe bilateral uveitis for 
eighteen years retained 20/20 vision in the right eye and 20/30 
vision in the left eye. The prognosis was not favorable for eyes with 
corneal involvement. These eyes had residual visions of light per- 


/ ception, 2/200, light perception, 8/200, hand movements and 1/400, 
respectively. 
: Treatment of Ocular Complications.—Since beneficial drugs had 


: not been found, therapy was largely directed toward empiric treatment 
of the iritis. The chief aim was to prevent the formation of heavy 
synechias with a small pupil, which might result in filling of the 

¥ pupillary aperture with organized exudates. In every case of iritis 
a 1 per cent solution of atropine sulfate was given several times a day. 
In no instance was the formation of posterior synechias prevented, 
even with a widely dilated pupil. It was found that the swelling of 
the iris was so great and the exudates so abundant that posterior 
ring synechias were formed, regardless of treatment. However, with 
this mydriasis, reasonably good pupillary opening was obtained in almost 
every case. Neither the atropine nor the disease produced secondary 
glaucoma. 


General Treatment.—A modification of the regimen of rest for 
tuberculosis seemed to be in order. Nothing is known of the con- 
tagious aspect of the disease, but it should probably be considered 
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contagious until proved otherwise. Radiation therapy has been tried 
both for the cutaneous lesions and for the hilar nodes of the lungs, 
without conclusive results. Calciferol (a pure crystalline form of 
vitamin D,) holds some promise of being beneficial. Dermatologists 
have used it in all their recent cases of sarcoidosis in doses of 50,000 
international units of vitamin D three times a day, with promising 
results so far as the cutaneous lesions are concerned. A few patients 
suffered from nausea with this dose, but no other untoward results 
were noted. Calciferol was used in the last current case of iritis 
complicating sarcoidosis (case 2). Shortly after the use of calciferol, 
an extremely painful iritis became painless, and definite clearing of the 
aqueous began. From this single case, it cannot be stated whether 
the remission was coincidental or was due to the calciferol. Although 
cod liver oil was recommended for the treatment of lupus vulgaris in 
the latter part of the eighteenth century and solar therapy has long been 
advocated, it remained for Charpy,’* in France, and Dowling and 
Thomas,’ in England, to appreciate the probable effects of massive 
doses of vitamin D,. This work is considered by some to be the 
most important contribution to dermatology in recent years. 


SUMMARY AND CONCLUSIONS 


Boeck’s sarcoidosis is discussed with regard to the many uncertain- 


ties in establishment of a clinical diagnosis. It has been demonstrated 
in the 10 cases reported here and in the writings of others that no 
single criterion or group of criteria exist to make possible a conclusive 
diagnosis of the disease. It is shown that experienced and well 
qualified specialists may disagree on the interpretation of the tissue 
biopsy and the gross appearance of lesions of the skin, eye or chest. 
Sarcoidosis is chiefly confused, usually on the basis of incomplete 
evidence, with tuberculosis, and less often with Hogkin’s disease, 
syphilis, neoplasms, silicosis, leukemias, leprosy and other forms of 
lymphoblastoma. 

Most important for a correct diagnosis of sarcoidosis are a good 
history of the disease; clinical evidence of diseases simulating sar- 
coidosis; low cutaneous sensitivity to intracutaneous injection of old 
tuberculin; biopsy of the skin; lesions of bone, as demonstrated in 
roentgenograms of the hands and feet; roentgenograms of the chest; 
biopsy of lymph nodes; gross appearance of cutaneous lesions; 
examination of the blood for albumin-globulin ratio, and ocular exami- 


16. Charpy, M. J.: Le traitement des tuberculoses cutanées par la vitamine 
D: a hautes doses, Ann. de dermat. et syph. 6:310-346, 1946. 

17. Dowling, G. B., and Thomas, E. W. P.: Treatment of Lupus Vulgaris 
with Calciferol, Lancet 1:919-922 (June 22) 1946. 
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nation, the items being listed in the approximate order of their reliability. 
It is of value to be able to detect more than one type of sarcoid 
lesion, but this advantage is equivocal in that, singly or in combi- 
nation, the lesions do not necessarily establish a reliable basis for 
diagnosis. In the light of present knowledge, it is a matter of good 
judgment to be conservative in suggesting a diagnosis of sarcoidosis, 
for it is probable that many cases have been presented as instances of 
this disease with incomplete evidence. Each finding must be carefully 
evaluated as to whether it may strongly suggest, or only be compatible 
with the diagnosis of Boeck’s sarcoidosis, and attention must be given 
to the question whether the experience and reputation of the reporting 
physician may justify a reliable opinion. 

Ocular disease was present in approximately one third of the cases 
of sarcoidosis. The usual sequence of events for the ocular disease 
found in this series was the appearance of conjunctivitis, followed 
by some degree of keratitis, with anterior uvetitis ocurring with the 
conjunctivitis or keratitis, or following at a later period. Secondary 
glaucoma was not observed; complicated cataract was infrequent, 
and chorioretinitis was rare. The prognosis for good vision was 
excellent, even though the anterior uveitis was severe and active for 
many years. This, however, was true only in cases without corneal 
opacification. 

Regardless of whether the physician wishes to think of sarcoidosis 
as a separate clinical entity or as a form of attenuated tuberculosis, 
from the standpoint of prognosis and possible differential treatment, the 
diagnosis of Boeck’s sarcoidosis should be made whenever careful 
evaluation of the evidence may warrant a reasonably positive con- 
clusion. Because the ophthalmologist is usually the first medical 


consultant, it is his obligation to recognize the possibility of sarcoidosis 
and to guide the patient to the necessary specialists for the confirmation 
or disproof of that diagnosis. 


The University Clinics. 
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OCULAR FINDINGS IN THREE HUNDRED AND TWENTY- 
THREE PATIENTS WITH SCHIZOPHRENIA 


A Preliminary Report 


MARTIN COHEN, M.D. 
NEW YORK 


HREE FACTS in connection with schizophrenia prompted this 
study: the prevalence and gravity of this mental ailment, the 
absence of recent ophthalmoscopic reports and the lack of micropatho- 
logic descriptions of the optic disk in cases of schizophrenia. New 


York state has twenty state hospitals for the mentally ill, with an ; 

average total population of 85,000 patients, of whom approximately 

25 per cent are schizophrenic. Their treatment and care constitute : 

an important medical, social and economic problem. : 
Although, in the past, there has been important research to determine i 


the possible existence of pathologic changes in the nervous system and 
other organs in schizophrenia, little has been reported concerning 
the ophthalmologic findings. In general, studies of the fundus have not 
been considered in cases of mental disorders. Modern textbooks and 
other medical literature on psychiatry do not mention the ophthal- 
moscopic picture in schizophrenic patients. 

In 1912, Tyson and Clark? included examinations of the fundus in 
their study of 115 cases of dementia precox at Manhattan State Hospital 
and found pallor of the optic disk in many. Since then, there have 
been no organized studies along these lines. 


PRESENT STUDY 


Material and Method.—The group of 323 patients consisted of 243 men and 
80 women, whose ages ranged from 18 to 77 years, most of them being in the 
younger and middle aged groups. The difference in the ocular conditions 
of the age groups will be discussed later. The patients were ambulatory and 
well nourished and presented the clinical manifestations of schizophrenia. The 
group represented the four types of schizophrenia: catatonic, 18 patients; para- 
noid, 249 patients; hebephrenic, 48 patients, and simple, 10 patients. The 
ocular findings did not differentiate one type from another. The patients were 


Read before the Section on Ophthalmology of the New York Academy 
of Medicine, March 15, 1948. 


1. Tyson, H. H., and Clark, L. P.: The Eye Syndrome of Dementia Prae- 
cox, Arch. Ophth. 41:223-234, 1912. 
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all free from systemic or infectious diseases, and none used alcohol or drugs 
to excess. Patients with any local ocular disease of primary or secondary origin 
or with myopia causing pallor of the disk were excluded. 

A neuro-ophthalmologic examination was conducted on all patients with 
respect to ocular muscles; pupillary light reaction; gross visual fields, when 
possible; tension; exophthalmos; nystagmus, and ptosis. These tests were of 
negative value, as the findings and reactions were normal, particularly the 
pupillary responses. For the sake of continuity, I shall recall the pertinent 
anatomic facts. 

Examinations of the fundus reveal the outgrowth of the brain tissue, namely, 
the optic nerve head and the retina, with its blood supply. The central retinal 
blood vessels and the capillary network on the surface of the optic nerve 
head or optic disk are in close anatomic connection with the cerebral and general 
circulation. The optic disk consists of nonmedullated nerve fibers, originating 
in the ganglion cells of the retina. These retinal nerve fibers continue their 
course through the visual pathway, that is, the optic disk, chiasm and optic 
tract, and terminate mainly in the external geniculate body, located in the mid- 
brain. From this junction, fresh nerve fibers, known as optic radiations, trans- 
mit the visual impulses to the ganglion cells in the cortex of the occipital lobe. 
Located in the center of the normal disk is the physiologic cup, consisting of 
perforations in the connective tissue membrane, the lamina cribrosa. The cup 
is brilliant white and at times is enlarged, so that the reflection from it may 
interfere with recognition of the normal color of the disk. On its inner side 
can be seen the nasal portion of the disk; on its outer side, the temporal por- 
tion. The border of the disk is sharply outlined. The normal color of the 
disk, as well recognized, is pinkish on its nasal portion, shading to a lighter 
pink on the temporal portion. This color varies with several factors, chiefly 
the intensity of the luminosity of the ophthalmoscope and the nature of the 
structure and vascularity of the disk. Variations in the normal color are well 
known and exist within physiologic limits. To judge whether variations are 
normal or abnormal requires experience and training in recognizing the varia- 
tions in color of the disk in normal fundi. If the variation in color is normal, 
the results of the tests of visual acuity and visual fields will be normal. How- 
ever, these tests are not applicable to schizophrenic patients, as the answers of 
these subjects are generally unreliable. 

If a degenerative or inflammatory condition is present in the optic disk, 
this lesion, as seen with the opththalmoscope, serves as a visible guide to dis- 
eases of the central nervous system, such as tabes, multiple sclerosis, alcohol 
poisoning and cerebral tumors. While engaged in this study of the eyegrounds 
in patients with schizophrenia, I noted especially a brown-gray color of the 
optic disk. Otherwise the fundus was normal. This color differed from the 
normal, as well as from the distinct gray or white of partial or complete optic 
nerve atrophy, as seen in cases of tabes or multiple sclerosis. This tawny gray 
color was, as a rule, present in both eyes, although in a few cases the disk of 
the right eye was more involved than that of the left. The reason for this dif- 
ference could not be ascertained. 

The cause of this discoloration could not be determined, as no neuropathologic 
examinations were available and no mention was found in the literature of any 
neuropathologic studies of the disk or retina in patients with schizophrenia. It 
cannot be stated at present whether this discoloration progresses, regresses or 
remains stationary; one will have to await the results of future investigations. 
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Fig. 2 


Fig. 1. Marked Temporal Disc Discoloration 
Fig. 2. Diffuse Dise Discoloration 
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Thirty-four of the patients originally examined were intermittently reexamined 
over a period of six months; in 25 of these the condition of the disks seemed 
to have remained stationary, while in 9 the discoloration had become more 
pronounced. All the patients reexamined were under 40 years of age, and they 
were chosen for reexamination because all of them had shown either a temporal 
or a diffuse tawny gray discoloration of the disk. 

The difficult task of selecting these 323 schizophrenic patients from the hos- 
pital wards was undertaken by Dr. Nobe E. Stein. Preparation for the examina- 
tion consisted of instilling on the conjunctiva 2 drops of a 2 per cent solution of 
homatropine hydrobromide to facilitate observation of the fundus. Prior to 
examination of each group, I observed the fundi of several nurses with normal 
eyegrounds for the purpose of control and of testing the luminosity of the hand 
ophthalmoscope. 

Patients were directed to look straight forward while the light from the 
ophthalmoscope was directed toward the optic disk in order that any difference 
in light or color reflections might be avoided. The light from the ophthalmo- 
scope was of moderate intensity. A giantscope conducted on house current 
controlled by rheostat gives a more constant and more easily regulated illumina- 


Relation of Age to Color of the Optic Disk in Patients with Schizophrenia 


Number of Patients Examined in Various 
Age Groups (Years) 


Appearanceof Optic Disks “Under 30 30-39 40-49 50-59 Over 60. 
Potal OF 37 48 86 89 63 
l4 19 36 M4 
Strong temporal discoloration................. 16 12 21 24 ll 
Diffuse discoloration............-seceseseeeseres 7 17 29 48 33 
Percentage of patients showing discoloration 61 60 58 81 78 


tion than does the generally used hand ophthalmoscope. Unfortunately, the 
instrument was not available for this study. 

Approximately 15 schizophrenic patients were examined each week for several 
months. The results of the examination were dictated for the records. Through 
the courtesy of Dr. John H. Travis, I was privileged to conduct this study at 
Manhattan State Hospital, beginning in May 1947. 


Results——In 100 patients (31 per cent) the color of the disks was 
normal; 84 (26 per cent) showed a pronounced brown-gray dis- 
coloration of the temporal portion of the disk (fig. 1), while in 139 
(43 per cent) the discoloration was diffuse or complete (fig. 2). These 
findings indicate either a pronounced temporal or a diffuse discoloration 
in 223 patients (69 per cent). This is an unusually high incidence 
of abnormality of color. In the older patients, the brown-gray color 
might be attributed to vascular changes due to arteriosclerosis, but 
the retinal vasculature in these patients was normal. The percentage 
of young and middle-aged patients with discoloration of the disks must 
be considered excessive, since 102 of 171 patients under 50 years of age 
(60 per cent) showed this brown-gray color. Data on the relation of 
age to color of the disk are presented in the accompanying table. 
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COMMENT AND CONCLUSION 


Since these observations on the fundus were personal, several 
ophthalmologists were requested to express their opinion regarding the 
changes in the optic disk. The majority of them confirmed the correct- 
ness of my observations. 

Since the present study was concerned solely with schizophrenia, it 
is impossible to state whether changes in the optic disk are associated 
with other psychotic disorders. This phase of the subject will be 
reported on in a subsequent paper. The discoloration of the disk may 
be due to a dengenerative, inflammatory, vascular, metabolic or toxic 
process affecting the optic nerve head. As previously stated, a neuro- 
pathologic examination of the disk in schizophrenic patients might serve 
to clarify the underlying cause of the discoloration. 


In conclusion, the ophthalmologic manifestations and clinical findings 
suggest the probable existence of a pathologic process affecting the 
visual pathway in the brain of schizophrenic patients. 


29 East Sixty-Fourth Street (21). 
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RESERVE ACCOMMODATION 


HARRY EGGERS, M.D. 
NEW YORK 


EAKNESS of the accommodation is a frequent cause of 
asthenopia and should be tested for during refraction. There 
are various ways of doing this. I have devised a modification of the 
test for relative accommodation which I believe to be both rapid and 
reliable for clinical purposes. 


CAUSES OF ACCOMMODATIVE IMPAIRMENT 


Accommodation may be difficult for several reasons. Three fac- 
tors largely govern its ease of performance: the plasticity of the lens, 
the integrity of the innervation and the contractile power of the ciliary 
muscle. 

Experience has shown that the full force of the ciliary muscle can 
be exerted for only a short interval without fatigue and resultant 


asthenopic symptoms. The increased contraction that is required in 
‘ hypermetropia may be beyond the ability of the ciliary muscle to sus- 
= tain for any length of time. In presbyopia the ciliary muscle does not : 
seem to be lacking appreciably in actual contractile power, but the ' 


hardened lens substance resists the molding action of the elastic capsule 
and an increased muscular contraction is required to relax the restrain- 


ing zonule sufficiently further to give increased molding force to the ‘ 
‘ compressing capsule.' Since the organs of the human body do not ; 
dl age at a common rate, presbyopia may appear earlier than either the } 
as general appearance or the chronologic age of a person would suggest. : 
In diphtheria and botulism, toxins are believed to affect the cells : 


of the Edinger-Westphal part of the oculomotor nucleus, or perhaps 


the cells in the ciliary ganglion. In syphilis, encephalitis lethargica 
and other infectious diseases, inflammatory lesions occur in or near 
the oculomotor nucleus. In the debility and avitaminosis of malnutri- 
tion or systemic disease, the fibers of the third nerve may be directly 
affected by degenerative changes which appear first in the myelin 


sheaths and later extend to the axis-cylinders. The ciliary muscle 
itself may be weakened whenever there is generalized muscular weak- 


1. I follow Fincham’s theory of accommodation. 
701 
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ness. Bacterial tonsillar or dental focal infection also weakens the 
accommodation. The modus operandi of such focal infection is not 
known. 
MEASUREMENT OF THE RESERVE ACCOMMODATION 


In order to determine the normal values, I measured the reserve 
accommodation of over 2,000 adults, who were about equally divided 
between the sexes. All these persons did at least three hours of fairly 
continuous reading or close work each day. The subjects were divided 
into two groups of approximately equal numbers—those with and 
those without symptoms of accommodative asthenopia. All persons 
with complaints that might be attributed to muscle imbalances or 
uncorrected astigmatism were excluded. For each group plottings 
were made on cross sectional paper, the ordinates representing diopters 


Graph showing minimum normal additional accommodation, expressed in 
diopters, at a distance of 11 inches (28 cm.) for persons of various ages. 


Minimum Values for Reserve Accommodation at Distance of 11 Inches 


Reserve Reserve 


Age, Accommodation, Age, Accommodation, 
: Years Diopters Years Diopters 
20 —4.00 32 —3.00 
22 34 —2.75 
i —3.50 36 
26 38 —2.00 
0 —1.50 


28 —3.25 


of reserve accommodations and the abscissas representing the sub- 
jects’ ages. 

It soon became apparent that a dividing line could be drawn 
between the plottings for the two groups. This is shown in the graph. 
A person whose reserve accommodation is less than the amount indi- 
cated needs a special correction for close work. The accompanying 
table presents the data on the relations shown graphically. No differ- 
ences were found between the sexes. Normally, a younger person 
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has more reserve accommodative power than an older person. This 
may be explained by the fact that a person with a more plastic lens 
requires a smaller contraction of his ciliary muscle during accommo- 
dation than does a person with a less plastic lens. 

I perform my test in the following way: The subject’s usual or 
proposed correction for distance is placed in the rear cells of the 
trial frame. Under good illumination, the subject is asked to read 
Jaeger 1 or Snellen 0.5 type aloud while holding it at exactly 11 inches 
(28 cm.) from the eyes. Equal minus spheres, usually from —1 to 
—2 D. in power, selected in inverse relation to the person’s age, are 
simultaneously placed before each eye in the front cells of the trial 
frame. If the subject is able to continue his reading, the minus 
spheres are quickly replaced by others % D. stronger. Then, after 
a line or two more has been read, another quick increase of % D. is 
made. This is continued until finally the subject falters in his read- 
ing. The dioptric power of the minus spheres that were previously 
before the eyes—'%4 D. less than is being worn—indicates the amount 
of the reserve accommodation. 
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SUPPOSED TORSION OF THE EYE AROUND THE VISUAL 
AXIS IN OBLIQUE DIRECTIONS OF GAZE 


PROF. M. MARQUEZ, M.D. 
MEXICO, D. F., MEXICO 


HE ERRORS committed by great men are usually in direct 

proportion to their greatness. This has happened in the matter 
to be discussed here. From correct observations they have drawn wrong 
conclusions. I shall reconstruct this confused chapter in physiologic 
optics and ocular motility, using, in addition to the experiments of others, 
those of my own. This work had its origin in some questions about 
ocular torsion which were put to me by Dr. Joseph I. Pascal at our 
meeting in Mexico in August 1947. Frankly, I could not answer 
them satisfactorily, nor did we get much enlightenment when we con- 
sulted together the classic works of von Helmholtz,’ Tscherning,’ 
Giraud-Teulon,? and Le Conte,* the most recent works of Ives Le 
Grand,® and other publications. On parting, I promised Dr. Pascal 
to get to the bottom of this matter and the results of my investigations 
are presented in this paper. 

The subject concerns facts and interpretations which the authors 
of books have copied from one another since the first experiments of 
Ruete® (1847). This body of observations was wrongly interpreted 


: by Donders, and afterward by von Helmholtz, who affirmed that the 
; eye undergoes torsional movements around the visual axis in oblique 

; Presented before the Third Pan-American Congress of Ophthalmology, 
: Habana, Cuba, Jan. 5, 1948 in condensed English translation. 

: The condensed translation was made from the Spanish by Dr. Joseph Pascal, to 
; whom this paper is dedicated by the author. 

' 1. Helmholtz, H.: Optique physiologique, translated by FE. Javal and N. Klein, 
t Paris, V. Masson & fils, 1887. 


2. Tscherning, M.: Optique physiologique: Dioptrique oculaire; fonctions 


de la rétine; les mouvements oculaires et la vision binoculaire, Paris, G. Carré 
& C. Naud, 1898. 

3. Giraud-Teulon, M. A. L. F.: La vision et ses anomalies, Paris, J.-B. 
Bailliére & fils, 1881. 

4. Le Conte, J.: Sight, New York, D. Appleton & Co., 1881. 

5. Le Grand, I.: Optique physiologique, Paris, J.-B. Bailliére et fils, 1946. 

6. Ruete, C. G. T.: Leerbock der opthalmologie: In het Nederduetsch 
bewerkten met Aanteekeningen voorzien door Dr. Donders, Utrecht. C. van der 


Post, Jr., 1847. 


704 


J 
4 
| 
| 
\ 
3 
: 


MARQUEZ—OCULAR TORSION IN OBLIQUE GAZE 705 


directions of gaze and, that these torsions can be shown by means of 
“after-images.” Giraud-Teulon described it as follows.’ 
A linear after-image shows, after execution of a movement, the direction of the 
meridian which retained that linear image. . . . After-images are formed when, 
after the subject has fixated intensely a point for about twenty seconds, the gaze 
is turned toward a uniformly gray wall; then, after a few seconds, the after- 
image appears. 

Ruete made these experiments with a bright red ribbon placed 
horizontally and then vertically, and also with two ribbons placed in 
the form of a cross, and observed the complementary green after-image. 
My colleagues and I made these experiments with an intensely luminous 


Fig. 1—Luminous white cross (about one-half size). 


white cross (fig. 1), observing a black cross as the after-image. To 
observe the phenomenon, the cross is placed in front and at the height 
of one eye or the other or of the two eyes at the same time. The 
results with each eye are almost always the same, but sometimes they 
are not, for reasons to be explained later. After the subject has intensely 
fixated on the center of the luminous cross the arms of which are vertical 
and horizontal, the light is extinguished and the gaze is turned on a 
vertical wall (without, however, moving the head), looking directly 
up or down, to the right or to the left, that is, along the directions of 
the two arms of the cross. The perpendicularity of the two arms of 


7. Giraud-Teulon,? p. 649. 
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the cross in the after-image is preserved. But gf the gaze is turned in 
intermediate directions, oblique to the two arms of the cross, the arms 
of the after-image no longer appear perpendicular to each other but 
form two acute angles and two obtuse angles. One acute angle is in 
the direction of the gaze, and the other acute angle is in the opposite 
direction; the obtuse angles are between (fig. 24). 

If, now, the luminous cross is turned so that its arms are oblique 
to the vertical and horizontal positions, the perpendicularity of the 
arms in the after-image remains when the gaze is turned obliquely 
along one or the other of the arms of the cross. But if the gaze is 
turned directly up or down, or right or left, the arms of the cross 
in the after-image are no longer perpendicular to each other but form 
acute and obtuse angles (fig. 2B). From these experiments, it was 
concluded (fig. 24) that the vertical meridian was tilted in the same 
direction as the direction of gaze, for example, toward the right if 
the gaze was directed up and to the right. But it was not taken into 


Fig. 2. (from Tscherning ?)—The obliquity in the diagonal direction of gaze 
is greatly exaggerated. 


account that the horizontal meridian showed exactly the opposite tilt, 
and that if attention were paid to its inclination the turning of the eye 
would have to be presented in the opposite direction. It is obvious, 
then, that both turnings could not take place at the same time if they 
were torsional movements around an anteroposterior axis of the eye. 
However, Donders and von Helmholtz interpreted them in this way, 
with the difference that Donders, concentrating on the supposed inclina- 
tion of the vertical meridian, said that the inclination was in the same 
direction as the gaze, whereas von Helmholtz, thinking of the inclina- 
tion of the horizontal meridian, stated that the torsion was in the opposite 
direction. This is a contradiction which the second of these illustrious 
men persistently and politely ignored, while seeking impossible con- 
ciliatory explanations. Giraud-Teulon * frankly acknowledged the con- 
tradictions, himself inclining to the opinion of Donders. 


8. Giraud-Teulon,? pp. 669 and 672. 
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None of the three illustrious authors was right. It was Le Conte ® 
who said, and Hering *° agreed with him, that “the diagram [fig. 24] 
is a correct representation of the phenomena seen in projection on a 
vertical plane, but it is not a representation of the torsion of the eyes.” 
In order to eliminate the possible error due to the obliquity of the 
wall on which the image is projected, Le Conte arranged his experi- 
ments ® (experiment 5) so that the after-image could be projected on 
a plane perpendicular to the visual line, i. e., on the inner surface of 
a large sphere at the center of which was the eye. In all these cases 
he found that the arms of the cross in the after-image were perpen- 
dicular to each other, though the cross as a whole was tilted in the 
same direction as the gaze (fig. 3). The tilt was greater, the greater 
the obliquity of the gaze. Le Conte arrived at the conclusion that, the 
torsion of the eye was only apparent, since the movement was made 


Fig. 3. (Tscherning 2).—Experiment of Le Conte. 


around an oblique axis situated in Listing’s plane, or in the equatorial 
plane of the eye, and not around an anteroposterior axis, which is the 
characteristic of true torsion. It may be said in passing that true 
torsional movements do not normally take place for visual purposes 
and are made only as a compensatory rotation when the head is tilted, 
as I shall explain later. 

Moreover, it is necessary, in discussing the previous experiments, 
to consider two reasons for the obliquity of the after-images, as pointed 
out by de Wecker and Landolt": (1) the obliquity of the screen, 
mentioned before, and (2) a change in the inclination of the meridians 
of the eye. Although I have already referred to the influence of the 


9. Le Conte,* p. 189. 


10. Hering, E.: Spatial Sense and Movements of the Eye, Baltimore, Wil- 
liams & Wilkins Company, 1942, p. 128. 

11. de Wecker, L., and Landolt, E.: Mouvements des yeux, in Traité complet 
d’ophthalmologie, Paris, Vve. A. Delahaye et cie, 1885. 
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obliquity of the screen on which the image is projected, I must supple- 
ment this statement. Le Grand ** wrote: 
the deformation of the cross can be explained by the simple effect of per- 


spective, as a result of which a right angle is not projected as such on a plane 
unless at least one of its sides is parallel to that plane. 


Tscherning ** stated the same opinion, except that his concept was 
incomplete. He attributed the obliquity of the horizontal arm “to the 
projection of the after-image to a plane which was not perpendicular 
to the visual line,” but he did not apply the same reasoning to the 
inclination of the vertical arm, which is in a similar condition. He 
limited himself to opposing, and with good reason, the opinion expressed 
by Donders and von Helmholtz, who attributed the obliquity to a 
“wheel-like” rotation around the visual line, and he pointed out that 
“such a rotation could not take place, since the axis in Listing’s plane 
is perpendicular to the visual line.” Le Conte ** expressed the same 
opinion by saying that “there is merely an apparent rotation around 
the visual axis.” 


PRESENT INVESTIGATION 


In order to settle this point regarding the perpendicularity or 
: obliquity of the two arms of the cross in the after-image in relation to 
: the obliquity of the screen, I carried out the following experiment: On 
' the surface of the lens of an ordinary flashlight, a cross was drawn 
surrounded by a circle, and the shadow of this cross was thrown on 
a wall in a perpendicular direction, imitating that which takes place 
in the primary position of the eyes. The “shadow” image appeared 
as a cross with the arms perpendicular to each other, surrounded by 
a circle. 

If, then, with the arms of the cross placed in a vertical and a horizon- 
tal position, the light was projected upward or downward along the 
direction of the vertical limb, the arms of the cross remained vertical 
and horizontal, but (and this has never been mentioned before) the 
vertical arm was longer than the horizontal arm and both appeared to 
be surrounded by an ellipse the major axis of which was vertical. If 
the light was turned in the direction of the horizontal arm, the ellipse 
appeared with its major axis horizontal. In either case the more oblique 
the projection on the wall, the more the ellipse was elongated in the 
‘ direction of movement of the light. If, then, the light was projected, 
not along the direction of the arms of the cross, but in the intermediate 
directions, in addition to the formation of ellipses with the longer 


12. Le Grand,® p. 172. 
13. Tscherning,? p. 276. 
14. Le Conte,* p. 197. 
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axes in the direction of movement, as in the previous case, there dis- 
appeared the perpendicularity of the arms of the cross; the arms then 
formed acute angles in exactly the same direction and did not coincide 
with the directions of the axes of the ellipse (fig. 4). Thus is shown 
the influence of the obliquity of the screen on the obliquity of the 
two arms of the cross, though in the case in which the light was moved 
in the direction of the arms of the cross, the perpendicularity of the 
arms was preserved. On the other hand, when the screen was per- 
pendicular (as in projection on the surface of a sphere from its center), 
the perpendicularity of the arms of the projected image was preserved 
even when the cross as a whole was tilted, the two arms of the after- 
image having been rotated in the same direction as the gaze—toward 
the right, in the case discussed. 

The second reason for the tilting of the arms in the after-image is 
an effective change in the inclination of the meridians and the axes 


Fig. 4—Elongation of circle to ellipse and obliquity of arms of cross. 


of the eye. I refer now to the vertical and the horizontal; but, as 
Le Grand ** pointed out, “one must not attribute to the vertical and 
horizontal directions special properties, since the law of Listing con- 
siders the primary position as an axis of revolution around which no 
direction is privileged. It is clear that this statement refers only to 
the mechanism of the ocular movements, since, from another point of 
view, that is, the division of the retina into two zones by the vertical 
meridian (the nasal in relation to the crossed fibers of the chiasm and 
the temporal in relation to the uncrossed fibers) the vertical meridian 
of the retina has a special significance, as will be shown later. The 
retinal image of the luminous cross remains always with its arms at 


right angles, although in certain oblique projections they appear 
otherwise. 


15. Le Grand,5 p. 173. 
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In order to understand exactly what occurs with the different axes 
and meridians of the eye, one may take a sphere on which is drawn 
a vertical and a horizontal meridian, and on which is also indicated 
the vertical, horizontal and anteroposterior axes, and on the ends of 
the anteroposterior axis one may mark two circles, one in the center 
of the anterior half, to represent the cornea, or the pupil if you wish, 
and the other at the center of the posterior half, to represent the 
fovea centralis. One may pierce the sphere with long needles, which 
project a few centimeters beyond the sphere and which represent the 
aforementioned axes. At the level of the equator, or Listing’s plane, 
are indicated between the vertical and horizontal axes two oblique inter- 
mediate axes. One may pierce the sphere with two needles in order 
to rotate the globe around the oblique axes in representing oblique 


directions of the gaze. Such an “eye” is placed between a vertical 


Fig. 5—Axes of the eye and the vertical and horizontal meridians of the 
anterior segment (a) and of the posterior segment (p) 


wall marked off in squares and the observer, and the experiment is 
begun. 

Suppose one wishes to see what happens when the right eye turns 
up and to the right. The sphere having been placed so that its horizon- 
tal axis coincides with one of the horizontal lines and its vertical axis 
with one of the vertical lines of the “square,” it is rotated around one of 
the oblique axes, the one which in Listing’s plane goes from above and 
inward, down and outward. 

1. First I wish to make a distinction, which I have not seen in any 
of the treatises, between what takes place with the vertical and horizon- 
tal axes of the eye which pass through its center of rotation, and what 
takes place with the vertical and horizontal meridians on the anterior 
and on the posterior hemisphere (fig. 5), that is, the retina. The 
upper extremity of the vertical axis is tilted inward, backward and 
downward (the lower extremity is tilted outward, forward and upward, 
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that is, in the opposite direction). In the following discussion, I shall 
refer only to the upper extremity; when this is turned inward there is 
intorsion, and when this is turned outward there is extorsion. The hori- 
zontal axis is tilted so that its inner extremity is directed forward, 
upward and outward, its outer extremity turning in the opposite direc- 
tion. The upper extremity of the vertical axis and the inner extremity of 
the horizontal axis move apparently in opposite directions (fig. 6), as 
a result of which, when the sphere is projected on the vertical wall laid 
out in squares, these come closer together and form an acute angle 
open upward and inward, or in the direction opposite the side toward 
which the gaze is directed. 

2. On the anterior hemisphere, the vertical and horizontal meridians 
always make a right angle, and, seen from in front, they are tilted 
when the eye is turned on an oblique axis in Listing’s plane, so that, 


Fig. 6.—Apparent movement of the vertical and horizontal axes of the eye 
in opposite directions. 


in the present example, the upper extremity of the vertical axis is 
turned inward and the inner extremity of the horizontal axis moves 
downward, with the result that in both there is an apparent movement 
of intorsion in a direction opposite the side to which the gaze is directed 
(fig. 7A). 

3. On the posterior hemisphere, the vertical and horizontal meridians 
of the retina seen from behind, and always forming a right angle, are 
tilted so that the upper extremity of the vertical meridian is turned 
outward and the inner extremity of the horizontal meridian upward, 
with the result that there is apparent extorsion in the direction of the 
gaze (fig. 7B). 

It is now apparent (1) that the vertical and horizontal axes move 
in opposite directions, and (2) that the vertical and horizontal meridians 
move in the same direction with reference to each other in each 
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hemisphere and, moreover, that those on the anterior hemisphere move 
in the direction opposite those on the posterior hemisphere. 

Another interesting fact has not previously been mentioned. Whereas 
in movements around axes in Listing’s plane the anterior hemisphere 
moves in a direction opposite the posterior hemisphere, in rotatory 
movements around an anteroposterior axis the anterior and posterior 
hemispheres move in the same direction, so that, for example, the 
upper vertical radius of the cornea or of the iris moves in the same 
direction as the upper vertical radius of the retina. It is important 
that one remember this in order to understand the projection of the 
after-images. 

I insis: that the movements produced in oblique directions of gaze are 
not torsion movements, as Donders and von Helmholtz maintained, but 
are movements of pseudotorsion. True torsion movements (wheel-like 
rotations) do not normally take place as movements for visual purposes. 


Fig. 7—A, rotation of the meridians of the anterior segment, opposite the 
direction of gaze. B, rotation of the meridians of the posterior hemisphere in the 
direction of gaze. 


Vision, it has been well said, is like touching at distance with the 
fovea (which is at the ocular end of the visual axis). If the visual 
line is already in the direction of the point of fixation, torsional move- 
ments are unnecessary; and if it is not, torsional movements will not 
place it there and are therefore useless. However, its usefulness for 
compensatory movements is undeniable, as will be seen later. 

On the other hand, in all movements for visual purposes, whose 
axes of rotation are in Listing’s plane, the fovea, being farthest from 
the axis of rotation, can be moved with the least muscular force. 
Movements of this type are produced (1) around a vertical axis— 
adduction and abduction, in which movements the axis does not change 
place; (2) around a transverse horizontal axis—elevation and depres- 
sion, in which the vertical axis moves in an anteroposterior direction, 
describing a circumference by its upper extremity, and (3) around 
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oblique axes, perpendicular to the direction of movement. These give 
rise to the tilting of the vertical and horizontal axes, which were 
erroneously interpreted as torsions by Donders, von Helmholtz and 
all those who followed them. 

On the other hand, Le Conte,'* Tscherning,’*® Maddox? and 
Hering ?° did not consider these as torsional movements. It is true that 
Hering made the error of considering the various inclinations of the 
vertical and horizontal axes, which are certainly opposite those seen 
in the projection of the after-images on a vertical wall (i.e., like that 
in figure 5 and opposite that in figure 24). In order to explain the 
inclinations as they are really manifest, he was obliged to propose a 
completely arbitrary hypothesis ** which it is not worth the trouble 
to reproduce or to oppose, notwithstanding my admiration for the 
eminent German master. Starting from a false premise, Hering con- 
fused the inclination of the axes, to which he referred and which have 
nothing to do with the obliquity of the after-image, with those of the 
meridians of the retina, which are really responsible for the obliquity 
of the image. 

My views on ocular motility throughout my work on the subject *” 
have always been opposed to the existence of true torsion, because, 
while it is certain that in such a movement the vertical axis is tilted 
inward or outward, the opposite is not true, since in every movement 
which does not take place around the vertical axis the axis must be 
tilted, without this showing that there was any torsion. I designate 
these inclinations produced on oblique direction of the gaze as pseudo- 
torsion. 

Nevertheless, I must add two points: 1. The inclination of the 
after-images is usually slight (it has already been noted that the inclina- 
tion has been much exaggerated in the figures (fig. 2A and B), and (2) 
the inclination varies with different observers and even at times in 
the two eyes of the same observer, and it may be zero in some cases. 
These variations are due to the existence in about 25 per cent of 
cases to a cyclophoria (ex-cyclophoria or in-cyclophoria), according to 
Savage (cited by Maddox*°). This can produce a variation in the 
inclination of the after-image, increasing or decreasing it. 


16. Tscherning,? p. 272. 

17. Maddox, E.: Tests and Studies of the Ocular Muscles, Philadelphia, 
P. Blakiston’s Son & Co., 1907, pp. 43-45. 

18. Hering,?° p. 124, fig. 46. 

19. Marquez, M.: (a) Un nuevo esquema didactico sobre la accién de los 
musculos oculares extrinsecos, Rev. de med. y cirug. pract. 76:49-60, 1907; 
(b) Lecciones de oftalmologia clinica, Madrid, 1914, vol. 2, p. 345; (c) Lecciones 
de oftalmologia clinica especial, Madrid, 1936, p. 241. 

20. Maddox,17 p. 236. 
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The influence of false torsion on the inclination of the image is 
exactly opposite that of true torsion (cyclophoria). In cyclophoria 
and in cyclotropia the false image is projected in a direction opposite 
the rotation of the eye, as is true of the false image in all cases of 
muscular imbalance. In false torsion the true image, on being pro- 
jected as an after-image, is inclined in the same direction as the rotation 
of the eye, since it is the result of the first impression on the meridians 
of the fovea. 

The reason for the inclination of the after-image will be readily 
understood from figure 8, in which I shall prove that, in addition to 
the fovea being displaced in this case downward and to the left, its 
vertical and horizontal meridians have been tilted in the same direction 
as that of gaze. This does not conflict with the observation that the 
projected image is inverted up and down and to the right and the 
left with reference to the retinal image. This explanation in terms 
of geometric optics, which, incidentally, coincides with that of Dr. 
Joseph Pascal (personal communication), is completely satisfactory, 
something which cannot be said of the explanation (in terms of physio- 
logic optics) of Hering or, finally, that of pathologic optics, in which this 
case of the obliquity of the retinal meridians is compared with what 
occurs in cyclophoria. I have already indicated the differences between 
the false image in cyclophoria and the true after-image, and the vari- 
ability in the inclination of the after-image due to the interplay of 
these two factors. 

In reality, these movements of pseudotorsion are slight and result 
from the fact that the vertical meridian in not turning around an 
anteroposterior axis of rotation must necessarily be inclined when 
the eye turns around an oblique axis. 

On the other hand, there is a natural tendency in the eye to main- 
tain the verticality of the vertical meridian. As a result, there are 
compensatory rotatory movements of the eyes when the head is inclined 
to either shoulder, as was pointed out by Nagel and others. When 
the eye looks up and to the right, the muscles involved are the superior 
rectus and the right inferior oblique, which in extreme abduction 
has completely lost its elevating action (according to the calculations 
of van der Hoeve*'), but its two other actions are at a maximum, 
i. e., the abduction which is added to that of the external rectus 
and the extorsion. This would produce a marked extorsion did not 
the superior oblique come into play in order to prevent the vertical 
meridian from losing its verticality. This muscle has no depressing 
effect on the eye in abduction, but it has an abduction effect, which is 


21. van der Hoeve, J.: Ueber Augenmuskelnwirkung und Schielen, Klin. 
Monatsbl. f. Augenh. 68:492, 1922: Ocular Movements, Bowman Lecture (1932), 
Tr. Ophth. Soc. U. Kingdom 52:1-31, 1932. 
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added to that of the external rectus, as in the case of the inferior 
oblique, and an intorsion effect which is considerably increased in look- 
ing up and out, according to the calculations made on my (muscle) 
scheme by Dr. Rivas Cherif,?* which action would oppose extorsion 
of the vertical meridian. 

I stated in 1907** that the so-called torsion movements of the 
eyes on tilting the head to either shoulder, which according to Tschern- 
ing cannot be fully compensatory, since they do not exceed 6 or 7 
degrees, are made for the purpose of having the impressions from the 
right side always fall on the two left halves, and those from the left 
side fall on the two right halves, of the retinas. Without these small 


Fig. 8.—Explanation of the formation of the after-image in an oblique direc- 
tion of gaze (Marquez). 


compensatory movements, the inclination of the head to one side or 
the other would result in the impression sometimes being transmitted 
by the uncrossed fiber bundle and at other times by the crossed fiber 
bundle of the chiasm. This would produce the greatest confusion in 
the visual centers. This observation of mine, which passed unnoticed, 
was revived in 1927 (twenty years later) by Tschermak,”* who stated 


22. Rivas Cherif: Oral communication to the author, 1946. 
23. Tschermak, A.: Ueber die funktionelle Bedeutung der Sechszal der 


Muskeln des Auges, Ber. ii. d. Versamml. d. deutsch. ophth. Gesellsch. 46:5-14, 
1927. 
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the opinion that these movements “were made in order to maintain 
the exact sensorial correspondence of the two retinas.” 

The fundamental error in the interpretation of the after-images in 
oblique directions of gaze has been twofold: on the one hand, that of 
attributing the inclination of these images to a torsion of the eye around 
the visual line, instead of to a pseudotorsion on an oblique axis in 
Listing’s plane and, on the other hand, that of confusing the axes of 
the eye which pass through the center of rotation, and which play no 
part in these phenomena, with the vertical and horizontal meridians 
of the retina which pass through the center of the fovea, whose inclina- 
tion in the same direction as that of the gaze determines the obliquity 
of the after-image by a mechanism purely of geometric optics. 


SUMMARY 


The experiment of Ruete about the middle of the last century showed 
that the after-image of a bright cross with vertical and horizontal arms 
when projected obliquely on a vertical wall lost the perpendicularity of 
its arms, which were then inclined at an acute angle. This observation 
was erroneously interpreted by Donders and by von Helmholtz as due 
to a movement of torsion or of rotation around the visual axis. 

I consider this interpretation unfounded and have shown in various 
publications since 1907 that, whereas in cases of torsion of the eye 
the vertical axis is inclined toward one side or the other, the opposite 
is not necessarily true, since it can be inclined in other types of move- 
ment, namely, in rotations on an oblique axis in Listing’s plane, such 
as happens in pseudorotation. 

I have shown by means of new experiments the mechanism which 
produces the obliquity of the after-image. Le Conte showed that when 
the screen of projection is perpendicular to the line of gaze the arms 
of the cross remain perpendicular to each other, although the cross 
as a whole is tilted in the direction of the gaze. I have shown that 
this tilt has been much exaggerated by previous authors, that it varies 
from one observer to another and even for the two eyes of the same 
observer, and that it may be zero. One cause of error is the frequent 
occurrence of cyclophoria of a greater or less extent, which distorts 
the results of the experiment. 

A study of the ocular movement shows the influence which they 
exert not only on the axes of the eye but also on the vertical and 
horizontal meridians at the anterior and posterior poles of the eye. 
A study of the meridians at the fovea and their inclination in the same 
direction as the direction of gaze explains the obliquity of the after- 
image. As an example of the muscles involved in any oblique move- 
ment, one may take that of looking up and to the right. The superior 
rectus is the maximum elevator muscle; the inferior oblique in abduc- 
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tion has practically no elevating effect but has a strong abduction and 
extorsion effect, the extorting effect being neutralized by the intorting 
effect of the superior oblique muscle. 

I have shown that normally there are no torsion movements for 
the purpose of aiding vision and that those movements which appear 
as torsion are in reality pseudotorsions produced by rotation around 
an oblique axis in Listing’s plane. Real torsional movements would 
be unnecessary if the visual axis was directed to the point of fixation 
and would be useless if the visual axis was not so directed, as such 
movements cannot place the eye in the proper direction. 

There exist slight torsion movements which Tscherning estimated 
at a maximum of 6 to 7 degrees. These have nothing to do with the 
pseudotorsion produced in oblique directions of gaze. These slight 
torsion movements are for the purpose (Marquez,’* Tschermak **) 
of preserving the verticality of the vertical meridian of the retina in 
order to avoid the confusion which would result in the visual centers 
if visual impressions were sometimes transmitted by the nasal half 
of the retina and the crossed fibers of the chiasm and at other times 
by the temporal half of the retina and the uncrossed fibers of the chiasm. 


37 West Ninety-Seventh Street, New York (25). 
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NEUROFIBROMATOSIS ASSOCIATED WITH TUMORS 
OF THE OPTIC PAPILLA 


Report of a Case 


J. GOLDSMITH, M.D. 
NEW YORK 


NEUROFIBROMATOUS growth of the optic papilla is indeed 

rare. Up to the present, only 1 such case has been recorded in 

the literature (Stallard*). It is the purpose of this paper to report 

another case, in which both optic disks were similarly involved. The 

patient also manifested numerous other abnormalities which are asso- 
ciated with neurofibromatosis (von Recklinghausen’s disease). 


REPORT OF CASE 


History.—A white man aged 26, private first class in the Army of the United 
States, was admitted to a regional station hospital on Oct. 6, 1945, because of 
abdominal pain. There was a history of symptoms of duodenal ulcer for four 
or five years. A roentgenologic series of the gastrointestinal tract clearly 
showed a deformity of the duodenal cap. The patient was placed under strict 
dietary control, with complete relief from his annoying epigastric complaints. 

It was also established at the time of his admission that for nine years 
he had had gradual loss of hearing, which audiometric and other hearing tests 
showed to be 54 per cent. He had had the usual diseases of childhood except 
scarlet fever and diphtheria. His mother, father and one brother were alive 
and well. There was no history of hereditary familial disease. 

Examination of the anterior surface of the left forearm revealed a tumor of 
moderate sjze which was freely movable and was unattached to the underlying 
structures. The rest of the physical examination was incomplete. 

On Dec. 19, 1945 the patient was transferred to the Borden General Hospital 
for a hearing aid. A surgical consultant diagnosed the tumor of the left forearm 
as a lipoma and advised its removal. On Jan. 19, 1946 the tumor was excised 
(fig. 1); it was found to be intimately attached to the ulnar nerve. The 
pathologic diagnosis, made on January 29, was perineurial fibroblastoma. 

The question of mental deficiency was raised, since the patient had completed 
only the third grade in grammar school. This suspicion was confirmed by the 
Wechsler-Bellevue tests, which demonstrated an intelligence quotient of 74. 
The brother was also mentally deficient. On March 24, the patient was trans- 
ferred to Moore General Hospital. 


Presented at a meeting of the New York Academy of Medicine, Section of 
Ophthalmology, April 19, 1948. 

1. Stallard, H. B.: A Case of Intraocular Neuroma (von Reckling- 
hausen’s Disease) of the Left Optic Nerve Head, Brit. J. Ophth. 22:11, 1938. 
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Physical Examination—The patient was fairly well developed but poorly 
nourished. Inspection of his back revealed many soft, doughy masses along the 
course of the intercostal nerves (fig. 2). There were several small, soft 
mollusca fibrosa on the anterior abdominal wall. A number of café au lait 
patches were scattered over the trunk and thighs. Along the inner aspect of the 


Fig. 1—Excision of a neurofibroma involving the left ulnar nerve. 


Fig. 2—Neurofibromas along the course of the intercostal nerves on the 
posterior part of the body. 


left arm distinct, soft masses ranging from 0.5 to 1.5 cm. in length (fig. 3), 
could be palpated. The blood pressure was 124 systolic and 72 diastolic. The 
liver and spleen were not palpable. 

On March 26, red blood cells numbered 4,490,000, with 99 per cent 
hemoglobin. The white cell count was 6,150, with 58 per cent polymorphonuclear 
neutrophils, 36 per cent lymphocytes, 4 per cent monocytes and 2 per cent 
basophils. The Kahn reaction was negative. On April 25, the sedimentation rate 
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Fig. 3—Inner aspect of the left arm revealing the small neurinomas of the 
cutaneous nerves. 


Fig. 4—Roentgenogram demonstrating a homogeneous, circumscribed mass 
in the apex of the right lung. 
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was 18 mm. in one hour, and the hematocrit reading was 45. The urine gave 
a negative reaction for albumin and sugar, but microscopic examination revealed 
the presence of a few pus cells. Lumbar puncture on April 27 showed that the 
spinal fluid was normal and under normal pressure. 

A roentgenogram, taken on April 25, demonstrated a round, homogeneous, soft 
extrapleural shadow extending into the apex of the right lung (fig. 4). The 
mass measured 3 by 4 cm. and was directed downward. The shadow had no 
connection with the ribs or other bony structures. Roentgenographic studies of 
the skull on this date showed no alteration from the normal. It was suggested 
that another specimen be taken for biopsy. 

On May 17, a small, doughy mass was removed from the patient’s back. 
Pathologic examination (Major B. Bornstein, chief of laboratory) was reported 
on May 27, as follows: The mass was soft, rubbery and ovoid, measuring 24 by 
12 mm. The surface was smooth and covered on one side by a thin. membrane. 
On cross section the mass was white and showed sago-like granulation. Micro- 
scopic examination revealed that the mass was composed of fibers arranged in 
broad strands and whorls, which contained long, spindle-shaped nuclei, the 
nuclei in places assuming a palisade appearance (fig. 5). The tumor was sur- 
rounded and traversed by strands of loose, collagenous connective tissue. Only a 
few small capillaries were seen in the connective tissue. The diagnosis was 
neurofibroma. 

Ophthalmologic Consultation (May 4).—Vision was 20/200 in the right eye 
and 20/20 in the left eye, unimproved by correction. Refraction gave the fol- 
lowing values: right eye: + 0.50 D. sph. + 0.50 D. cyl., ax. 180; left eye: 
+ 0.50 D. sph. = + 0.25 D. cyl., ax. 90. Movements of the extraocular muscles 
were full in all cardinal directions. Digital palpation showed that the intra- 
ocular pressure was within normal limits. There were no lesions of the eyelids or 
the conjunctiva. No ptosis or exophthalmos was noted. The right pupil was 
larger than the left and reacted sluggishly to light but well in accommodation. 
Horner’s syndrome was not present. The cornea, lens and vitreous were clear. 

Fundi: Right eye: A growth of newly formed tissue projected forward from 
the disk. Its surface was striated but appeared nodular in several areas. The 
disk was elevated 4 D. nasally and 5 D. temporally (fig. 6). The nasal half 
was a dull grayish red. No hemorrhages or exudates were visible on the summit 
or within the circumpapillary space of the elevated disk. The temporal half of 
the disk was whitish gray and was thrown into vertical corrugations, which 
proceeded superiorly 3 disk diameters and inferiorly 4 disk diameters, tapering 
into well defined striations in both directions. Each extremity assumed a 
forked appearance. The temporal sector of the disk simulated the color scheme 
seen on the nasal side. The new growth on the disk masked the appearance of 
the emerging vessels. The superior and inferior nasal veins were the only 
vessels visible on the summit of the tumor. The temporal vessels were first 
clearly seen at a distance of about 1 disk diameter from the raised papilla. 
The veins were full and nontortuous and did not present arteriovenous nicking. 
The retinal arteries gave an increased central light reflex and appeared some- 
what attenuated, so that the ratio of arteries to veins was 1:2. Immediately 
superior and inferior to the disk, the fundus took on a tigroid appearance. 
A circumscribed, grayish white patch, measuring % disk diameter, was observed 
in the macular region, two pigment spots being located within its center. A simi- 
lar, but smaller, patch was located in the inferior temporal quadrant. A small, 
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Fig. 5.—A, low power magnification of peripheral neurofibroma, showing 
the typical patternless arrangement of the connective tissue. 8B, high power 
magnification of the section in 4, illustrating palisading of nuclei in a perineurial 


fibroblastoma. 
722 


i 
ors 


GOLDSMITH—NEUROFIBROMATOSIS OF OPTIC PAPILLA 723 


yellowish, highly refractile body was observed below the macula and was in close 
relation to a fine terminal vein. In the 8 o’clock meridian, about 4 disk diameters 
away, was a collection of discrete, yellowish flecks. They varied in size and 
shape, the majority appearing oval. The rest of the periphery was within 
normal limits. 


Fig. 6—Fundus of the right eye, showing tumor of optic nerve head with 
retinal fiber medullation, central chorioretinitis and segmental choroidal sclerosis. 
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Fig. 7.—Visual fields on May 5, 1946. 

A (left eye), enlargement of the blindspot, but smaller than that in the right 
eye (B), no central scotoma; vision 20/20 without correction. Fields were taken 
with 2 mm. white and 5 mm. red targets at 330 mm.; broken line shows field 
field for red. 


B (right eye), double comma enlargement of the blindspot with forking of 
extremities corresponding to medullation of the optic nerve; absolute central 
scotomas for red and white; vision 20/200, uncorrectible. Fields were taken 
— 2 mm. white and 5 mm. red targets at 330 mm.; broken line shows field 
or red. 
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Left eye: The fundus of the left eye closely resembled that of the right 
eye. The disk, which was elevated 3 D., had the same color pattern as that of 
the right eye. No pathologic change was noted in the macula. Several small, 
grayish white patches, with pigment, were scattered in the superior nasal quad- 
rant. Yellowish flecks were also present in the inferior nasal quadrant. No 
cholesterol crystals were apparent. 

Perimetric studies (May 5): The blindspots were enlarged (fig. 7), the 
right blindspot being slightly larger than the left. A small, absolute central 
scotoma was demonstrated in the right eye; no central scotoma was observed 
in the left eye. The peripheral fields were normal. 


Diagnoses—(1) The diagnoses were neurofibroma of the optic papilla, 
bilaterally associated with medullated nerve fibers and choroidal sclerosis; (2) 
incipient sclerosis of the retinal arterioles, without hypertension, and (3) central 
chorioretinitis of the right eye. 


Subsequent Course—The patient was observed until June 1, 1946, when he 
showed no obvious alterations in his physical or ophthalmic status. On June 5, 
1946 I received my discharge from the Army and therefore was unable to con- 
tinue my observation and study of the patient. 


COMMENT 


In 1882, von Recklinghausen described a disease characterized by 
the classic signs of tumors of the skin and the peripheral nerves with 
cutaneous pigmentation (café au lait patches). The growths, which 
were referred to as neurofibromas, were present in and beneath the 
skin and involved various parts of the body. Since the nerve tissue 
in any part of the organism may become involved in this disease, the 
picture is often bizarre. Neurofibromatosis is congenital. The dis- 
ease shows a hereditary disposition, since it occurs irregularly through 
several generations: Abortive and monosymptomatic forms have been 
mentioned. In other cases reported in the literature, skeletal involve- 
ment,’ pyschic disorders, intracranial lesions, lesions of the cranial 
and spinal nerves, disturbances of the glands of internal secretion and 
hepatomegaly and splenomegaly* have been described: The first 
manifestation may occur at birth or in early life. The tumors are 
small and usually increase in size slowly, their growth showing a paral- 
lelism with the normal growth of the body. Often at puberty the 
growth of the tumors becomes accelerated, producing symptoms. 

When the ocular structures and their adnexa are involved in 
neurofibromatosis, the parts attacked, in the order of frequency, are 
the eyelids and the optic nerve; the orbit; the retina; the uvea (iris, 


2. Copeland, M. M.; Craver, L. F., and Reese, A. B.: Neurofibromatosis 
with Ocular Changes and Involvement of the Thoracic Spine: Report of a Case, 
Arch. Surg. 29:108 (July) 1934. 

3. Billow, B. W.: Von Recklinghausen’s Neurofibromatosis; A Case of 
Hepatomegaly and Splenomegaly, Am. J. Surg. 61:128, 1943. 


{ 
} 
| 
| 
j 
i 
7 | 
| 
— 


GOLDSMITH—NEUROFIBROMATOSIS OF OPTIC PAPILLA 725 


choroid and, rarely, the ciliary body); the cornea; the tarsal con- 
junctiva, and, lastly, the bulbar conjunctiva. 

The presence of primary tumors of the optic nerve in association 
with neurofibromatosis has reecntly received a great deal of attention 
in the literature (Davis, Gomes*). There has been considerable con- 
troversy among pathologists concerning the nature of the tumors which 
accompany the disease, since the cause of neurofibromatosis and related 
lesions is still unknown. Many authors have asserted that the finding of 
a tumor of the optic nerve in the presence of neurofibromatosis is merely 
coincidental and should not be considered a manifestation of the same 
syndrome. Other workers, among whom are Emanuel® and Davis,* 
stated the opinion that the so-called primary tumors of the optic nerve 
are in many instances only a part of this syndrome. 

Del Rio-Hortega * offered an interesting theory of a common source 
of origin of tumors of the optic nerve and tumors of the peripheral 
nerves. He asserted that the oligodendroglia of the optic nerve is homo- 
logous with the Schwann cells of the peripheral nerves; since the two 
cellular elements maintain the myelin sheath of the nerve, he suggested 
that these homologous structures, although differing. greatly in their 
anatomic architecture, could be affected simultaneously by a common 
cause. 

Verhoeff,® in 1932, stated that in a possible 4 cases “‘a glioma of the 
optic nerve was associated with von Recklinghausen’s disease.” He 
added, however, that “it does not follow that the tumor of the optic 
nerve is related to fibroma of the peripheral nerves, except to the extent 
that both may be dependent upon some congenital developmental 
anomaly.” 

The growths in the optic nerve heads in the present case resembled 
the picture described by Stallard, with several minor exceptions. The 
nasal halves of the elevated disks had a grayish red coloration. This 
hyperemic tinge was probably due to the presence of newly formed capil- 
laries, intermingled with the new growth. Verhoeff found that some 


4. Davis, A. F.: Primary Tumors of Optic Nerve, Tr. Sect. Ophth., 
A. M. A., 1939, p. 145. 

5. Gomes, J. P.: Tumors of the Optic Nerve, Am. J. Ophth. 24:1144, 1941. 

6. Emanuel, C.: Ueber die Beziehungen der Sehnervengeschwilste zur 
Elephantiasis neuromatodes und tiber Sehnervengliome, Arch. f. Ophth. 53:129, 
1902. 

7. del Rio-Hortega, P.: Tercera apartacién al conocimiento monfolégico 
e anterpretacién functional de la oligodendroglia, Mem. Soc. espan. de hist. 
nat. 14:5, 1928. 

8. Verhoeff, F. H.: Tumors of the Optic Nerve, in Penfield, W.: Cyst- 
ology and Cellular Pathology of the Nervous System, New York, Paul B. 
Hoeber, Inc., 1932, vol. 3, p. 1029. 
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neurofibromatous tumors tend to become vascularized in time. I do not 
believe that this angiomatous feature is unusual, since the phakomatoses 
are closely related (Moolten®), and it is not surprising to observe 
occasional mixed forms. It has been shown that there are numerous 
points of resemblance between the tuberous sclerosis complex and von 
Recklinghausen’s multiple neurofibromatosis. The lesions are regarded 
as hamartomas, and not true neoplasms. 

In the present case, the temporal halves of the elevated growths 
showed moderately thickened and well delineated, medullated nerve 
fibers. The terminal striations presented thickened, individual nerves 
and appeared decidedly wider than the usual fine, feathery striations 
which one often observes in the classic picture of the fundus. Reese 
and associates ? described the presence of medullated nerve fibers in both 
eyes of a patient with neurofibromatosis. Fischer ’° found medullated 
nerve fibers in the retinas of 4 of 12 patients with generalized neuro- 
fibromatosis. He was inclined to believe that the incidence of medul- 
lated nerve fibers in the retina was greater among patients with definite 
abnormalities of the central nervous system or with psychopathic dis- 
turbances. This view has been substantiated in several cases and is 
readily applicable to the present case, since mental retardation was 
demonstrated conclusively by the Bellevue-Wechsler tests. Manz™ 
found retinal medullation in 4 of 130 inmates of an asylum. On the other 
hand, he performed a routine ophthalmic examination of 3,250 patients 
and uncovered only 1 case of medullated nerve fibers in the retina. 

The yellowish flecks seen in the fundi closely resembled those 
described by Stallard. The attenuation and the increase in the central 
light reflexes of the retinal arteries, the cholesterol crystals and the 
early choroidal sclerosis favored the additional diagnosis of early retinal 
arteriosclerosis. The small, chorioretinitic patches were presumably old, 
' healed degenerative lesions, a picture not infrequently seen with the 
| phakomatoses. There were no lesions in the retina which resembled 
tuberous sclerosis. 

: Stallard described a hemispherical mass projecting from the disk. It 
was gfayish, with a nodular suriace. Its outline and edges were 
ill defined. Some small, irregular flecks were present in the retina, 
adjacent to the disk. Histologic sections demonstrated irregular- 
shaped clumps and sweeping bundles of neurocytes, neurofibrils and 
many small cysts. The microscopic picture was characteristic of a 
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9. Moolten, S. E.: Hamartial Nature of the Tuberous Sclerosis Complex and 
Its Bearing on the Tumor Problem, Arch. Int. Med. 69:589 (April) 1942. 

10. Fischer, H.: Beitrag zur Recklinghausenschen Krankheit: Missbildungen 
am Auge, besonders die markhaltigen Nervenfasern der Netzhaut, Dermat. Ztschr. 
42:143, 1924. 

11. Manz, cited by Fischer.1° 
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neurofibroma. The projecting mass was wedged laterally, involving all 
the layers of the retina. Reese referred to the alterations in the optic 
nerve in Wheeler’s case’? as neurofibromatous. Since microscopic 
studies in my own case were impossible, it is difficult to state from 
the clinical findings whether the condition was a true neurofibromatous 
tumor of the optic nerve or a type of gliomatous growth, as described 
by Davis.* 

Cases of papilledema were reported by Stern,’* Lisch** and 
Schmidt.** Wiegmann,’® Fuchs‘? and Holmstrém** described optic 
nerve atrophy in association with neurofibromatosis. The atrophy was 
either the result of a simple descending type of degeneration or was 
postneuritic. The normal spinal fluid and normal pressure, the normal 
roentgenograms of the skull and the absence of progressive or receding 
changes in the elevated disks in my case were against the diagnosis of 
papilledema. Roentgenograms of the optic foramens were not taken. 

Goldstein and Wexler *® described a case of neurofibromatosis in 
which melanosis of the uveal tract and melanomas of the iris were the 
outstanding ocular lesions. In addition, the patient had a fibrosarcoma 
and a distinct endocrinal dysfunction. Again, in 1932, the same 
authors *° described a case in which a spongioneuroblastoma of the left 
optic nerve was associated with the diffuse neurofibromatosis of von 
Recklinghausen. 

It is interesting to note that buphthalmos is not infrequently associ- 
ated with neurofibromatosis. The buphthalmic condition is attributed 
by some authors to a congenital defect in the filtration angle and mal- 


12. Wheeler, J. M.: Plexiform Neurofibromatosis (von Recklinghausen’s 
Disease) Involving the Choroid, Ciliary Body and Other Structures, Tr. Am. 
Ophth. Soc. 34:151, 1936. 

13. Stern, R. O.: Tumor of Optic Nerve, Chiasm, and Thalamus, Proc. Roy. 
Soc. Med. 30:1096, 1937. 

14. Lisch, K.: Ueber Beteiligung der Augen bei der Neurofibromatosis 
(Recklinghausen), Ztschr. f. Augenh. 93:137, 1937. 

15. Schmidt: Multiple Neurinome mit Beteiligung der Papillen, Klin. 
Monatsbl. f. Augenh. 101:115, 1938. 

16. Wiegmann: Ein Fall von Recklinghausenscher Krankheit mit Kompli- 
kationen seiten der Augen, Klin. Monatsbl. f. Augenh. 68:395, 1923. 

17. Fuchs, A.: Ueber einfache Opticusatrophie bei Recklinghausenscher 
Erkrankung, Wien. klin. Wehnschr. 50:291, 1937. 

18. Holmstrém, M.: Zwei Falle von Exophthalmos bei Neurofibromatosis Reck- 
linghausen, Acta. ophth. 6:403, 1928. 

19. Goldstein, I., and Wexler, D.: Melanosis Uveae and Melanoma of the 
Iris in Neurofibromatosis, Arch. Ophth. 3:288 (March) 1930. 

20. Goldstein, I., and Wexler, D.: Spongioneuroblastoma in Neurofibromatosis 
(Recklinghausen), Arch. Ophth. 7:259 (Feb.) 1932. 
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development of the spaces of Fontana. The iris is usually adherent by 
broad synechias to the posterior margin of the cornea. 

In the first biopsy of peripheral nerve in the present case, the 
diagnosis was perineurial fibroblastoma. In another biopsy of nerve, on 
May 27, 1946, the microscopic diagnosis was neurofibroma. This 
discrepancy is understandable in view of the frequent observation of 
perineurial fibroblastic growths in the center of neurofibromas, as Pen- 
field ** and others have shown. The connective tissue in a neuro- 
fibroma of a peripheral nerve shows a characteristic patternless 
arrangement. The nuclei are not arranged in any particular order. 
A great deal of variation in the microscopic appearance of these tumors 
is likely to be present. The presence of nerve fibers within the tumor 
may be considered pathognomonic of neurofibroma. The appearance of 
the tumor in general is like a reaction about nerve fibers, rather than 
a neoplastic growth. Neurofibromas are benign and do not metastasize. 
They usually involve the peripheral nerves. The outstanding histologic 
characteristic of perineurial fibroblastomas is the nature of the collagen 
fibers. They are long and of even caliber and tend to be parallel. 
The neuclei are arranged in long rows and frequently give the appear- 
ance of Verocay’s palisades. These tumors are neoplastic and are 
usually present in nerve roots. 

The gradual diminution of hearing in my case over a period of nine 
years, in association with the widespread multiple manifestation of 
neurofibromatosis, strongly favors the diagnosis of bilateral acoustic 
neuroma. Frazier and Gardner ** reported on a remarkable family in 
which numerous members had bilateral deafness. Later studies revealed 
bilateral acoustic neurofibromas in these persons. Steurer ** reported 
2 cases of neurofibromatosis in which the acoustic nerves were involved. 
In Katzenstein’s ** case there was similar infiltration of the acoustic 
nerve. Shapland and Greenfield ** reported a case of bilateral deafness, 
due to tumors in the cerebellopontile angles. 


21. Penfield, W.: Cytology and Cellular Pathology of the Nervous System, 
New York, Paul B. Hoeber, Inc., 1932, vol. 3, p. 967. 

22. Frazier, C. H., and Gardner, W. J.: Bilateral Acoustic Neurofibromas: 
Clinical Study and Field Survey of a Family of Five Generations with Bilateral 
Deafness in Thirty-Eight Members, Tr. Am. Neurol. A. 55:187, 1929. 

23. Steurer, O.: Ueber Beteiligung des inneren Ohres und des H6rnerven 
bei multipler Neurofibromatosis, Recklinghausen, Ztschr. f. Hals-, Nasen-u. 
Ohrenh. 4:130, 1922. 

24. Katzenstein, R.: Ueber innere Recklinghausensche Krankheit (Endo- 
theliome, Neurinome, Gliome, Gliose, Hydromyelic), Virchows Arch. f. path. Anat. 
286:42, 1932. 

25. Shapland, C. D., and Greenfield, J. G.: Neurofibromatosis with Meningeal 
Tumor Involving the Left Optic Nerve, Tr. Ophth. Soc. U. Kingdom 55:257, 1935. 
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Again, the round, homogeneous, extrapleural mass in the apex of 
the right lung shown in the roentgenogram was probably a benign 
tumor. Originally, the possibility of a tumor of the superior pulmonary 
sulcus was entertained but was discarded, since the characteristic clini- 
cal and roentgenographic signs were wanting. In the differential 
diagnosis, one must also consider the possibility of a primary, apical 
carcinoma or a sarcomatous infiltration of the ribs. In repeated roent- 
genologic studies, no demonstrable alterations were found in the apex 
of the right lung or in the neighboring tissues. A biopsy specimen was 
not taken, but, because of the benign character of the growth, and the 
widespread, multiple involvement in this unusual case, a diagnosis of 
neurofibroma was made. It was suggested that the tumor might have 
arisen from one of the cords of the brachial plexus. 

Davis advised that in all cases of tumor of the optic nerve a 
systematic investigation be made for all the signs of neurofibromatosis— 
specifically, soft nodules of the skin; café au lait spots; possible lesions 
of the choroid, ciliary body and iris in association with buphthalmos ; 
skeletal deformities, and neurofibromatosis, especially of the eyelids and 
the orbital nerves. On the other hand, I suggest that in all cases of 
neurofibromatosis a thorough examination be made of the eyes, includ- 
ing roentgenograms of the skull and optic foramens, exophthalmometric 
readings and air studies of the orbital spaces. 


SUMMARY 

A case of bilateral tumor of the optic nerve, involving the papilla, 
associated with neurofibromatosis is reported. Unusual associated find- 
ings were (a) a neurofibromatous growth in the apex of the right lung, 
(b) bilateral acoustic neuroma, (c) mental retardation and (d) medul- 
lation of the retinal nerve fibers. 

Neurofibromatosis is briefly dicussed with respect to its etiology, 
incidence, pathology, clinical manifestations, diagnosis and differential 
diagnosis. 

Other ocular lesions associated with neurofibromatosis are described. 

The relation of primary tumors of the optic nerve to neurofibroma- 
tosis, as discussed by Davis, is briefly reviewed. 

It is suggested that all patients with neurofibromatosis be subjected 
to a complete, and most critical, ophthalmologic examination. 


30 East Sixtieth Street. 
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CONTACT LENS ELECTRODE FOR IONTOPHORESIS 


PAUL TOWER, M.D. 
LOS ANGELES 


ee with iontophoresis goes back to the end of the last 
century. In recent years, sodium sulfathiazole * and a number of 
other substances ? have been recommended as therapeutic agents. The 
procedure, however, has been much more widely discussed since the 
introduction of penicillin * led to spectacular results. 

The electrodes used in iontophoresis range from a medicated piece 
of cotton, placed between a small metal plate and the eye, to a cylindric 
glass tube, adapted to fit the shape of the cornea. Sometimes a plain 
probe is employed, such as Hamberger’s electrode, consisting of a piece 
of cotton, which has been saturated with the medicinal solution, wrapped 
around the end of a thin carbon rod.* 

All these types of electrodes must be held in position by the operator 
throughout the treatment, since they are not so devised that they will 
stay in place unsupported. Furthermore, they are difficult to manipulate 
and are apt to cause injury to the epithelium of the cornea, even when 
handled with care. By reason of these defects of iontophoresis, Duncan * 
suggested application of penicillin by means of a corneal bath. Selinger,® 
however, succeeded in devising a greatly improved electrode. The 
instrument is essentially a contact lens base with a narrow chimney 
extending from its center. But the new instrument appears to have 


1. Boyd, J. L.: Sodium Sulfathiazole Iontophoresis, Arch. Ophth. 28:205-213 
(Aug.) 1942. 

2. Fleming, N.: lIontherapy (Ionic Medication, Iontophoresis, TIonisation) 
as an Aid in Ophthalmic Therapeutics, Brit. J. Ophth. 27:354-367 (Aug.) 
1943. 

3. von Sallmann, L., and Meyer, K.: Penetration of Penicillin into the Eye, 
Arch. Ophth. 31:1-7 (Jan.) 1944. Dunnington, J. H., and von Sallmann, L.: 
Penicillin Therapy in Ophthalmology, ibid. $32:353-361 (Nov.) 1944. Wright, R. E., 
and Stuart-Harris, C. H.: Penetration of Penicillin into the Eye, Brit. J. Ophth. 
29: 428-436 (Aug.) 1945. von Sallmann, L.: Penetration of Penicillin into the Eye, 
Arch. Ophth. 34:195-201 (Sept.) 1945. 

4. Klein, M., in Ridley, F., and Sorsby, A.: Modern Trends in Ophthalmology, 
New York, Paul B. Hoeber, Inc., 1940, p. 510. 

5. Duncan, H. A. G.: Plastic Corneal Bath for Application of Penicillin, 
Arch. Ophth. 33:3-314 (April) 1945. 

6. Selinger, E.: Office Treatment of the Eye, Chicago, The Year Book 
Publishers, Inc., 1947, p. 519. 
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two imperfections: At times the electrode has to be steadied during the 
treatment; furthermore, as the chimney containing the solution is 
open at the top, the liquid tends to escape around the base. 

An improved contact lens electrode would, therefore, have to 
incorporate modifications to meet the following criteria: 1. The pos- 
sibility of injury to the cornea must be completely excluded by an arrange- 
ment which effectively keeps the electrode from touching the tunic of the 
eye, and permits only the medicament to come in direct contact with the 
cornea. 2. The instrument must be constructed in such a manner that, 
once installed, it would stay in place without requiring further support by 


Fig. 1—Lateral view of contact lens electrode. A platinum electrode is 
accommodated between two contact lenses, which are fused together. The 
electrode is connected with a supply wire (not shown) through an adapter, 
contained in a sleevelike extension. 


the operator. 3. Finally, the amount of leakage of medicinal solution 
must be reduced to a minimum. 


With this object in mind, an electrode has been devised consisting 
of two contact lenses which are fused together. The inner contact lens 
has a corneal portion with a radius of 7.5mm. A curve of this diameter 
has proved most satisfactory in 90 per cent of all contact lenses fitted * 
and provides sufficient space between lens and cornea to accommodate 


7. Obrig., T. E.: Contact Lenses, Philadelphia, The Chilton Company, 1942, 
p. 256. 


i 
4 
| 
| 
4 3 
a 
“3 
ne 


732 ARCHIVES OF OPHTHALMOLOGY 


the medicinal solution. Four holes with a diameter of 2 mm. are drilled 
into the limbal portion of the inner lens, at points equidistant from the 
center. 

The outer contact lens fits snugly over the inner one, but the two 
are fused together in such a manner as to leave enough room to accommo- 
date a platinum electrode with four prongs, which are long enough to 
extend over the holes drilled into the inner contact lens. In the center 
oi the outer contact lens, an aperture communicates with a sleevelike 
extension containing an adapter which connects the platinum electrode 
with a supply wire. 

Introduction of the electrode proceeds with the patient either sitting 
up or lying on his back. As a rule, no anesthesia is required, but 
instillation of a drop of any of the customary local anesthetics may 
be indicated with nervous patients, or whenever the eye is hypersensitive. 


Fig. 2—View into the cup of the contact lens electrode. The four-pronged 
platinum electrode is separated from the cornea by the inner contact lens. The 
current passes through the four holes drilled into the limbal portion of the 
inner lens, corresponding to the four prongs of the electrode. No direct contact 
between electrode and cornea can take place. 


The penicillin solution is placed in the cup of the inner lens and the 
appliance inserted like an ordinary contact lens. While holding the 
electrode by the stem, its upper edge is inserted under the upper lid, with 
the patient looking downward. The lower lid is then retracted, where- 
upon the contact lens falls into place. If it is preferred, the medicinal 
solution may also be introduced after the contact lens electrode has 
been inserted. The liquid is then instilled with a curved medicine 
dropper or an irrigator of the type used for the anterior chamber; for 
this purpose the temporal edge of the lens is slightly lifted and quickly 
replaced after the solution has been introduced. Irrespective of whether 
the patient has been sitting up or lying down during introduction of the 
electrode, the appliance will stay in place during treatment. In order to 
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keep the contact lens well centered over the cornea, the patient should 
fix the gaze of the other eye on his hand, or some other object, held 
straight in front of him at close range. 

The success of treatment depends on the presence of a sufficient 
amount of penicillin at the holes within the inner lens, where the current 
passes from the electrode to the cornea. For this reason, it matters 
little whether air has entered into the space between lens and cornea, or 
whether, inadvertently, the cup has not been completely filled with the 
solution. If part of the liquid should leak out, enough will remain in 
the limbal portion of the lens to permit passage of the current into the 
cornea through at least one or two holes. But even if, accidentally, no 
fluid should have been left between the inner lens and the cornea, the 
possibility of injury is excluded because the metal of the electrode can 
never touch the globe. 

A contact lens electrode of the type described here has been used 
successfully in a considerable number of cases. The opinion may be 
expressed that the most serious shortcomings inherent in the electrodes 
formerly used have been eliminated in the new appliance, with the 
hope that antibiotic ion therapy, as well as iontophoresis using other 
medicinal solutions, has been made a safer procedure. 

610 South Broadway (14). 
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CONGENITAL CYST OF THE VITREOUS 
Report of a Case 


J. V. CASSADY, M.D. 
SOUTH BEND, IND. 


YSTS in the vitreous body of the eye are so uncommon as to be 
ophthalmologic curiosities. A review of the literature in 1939+ 
disclosed only 18 cases of free floating, congenital cysts of the vitreous. 
Since then, several cysts associated with inflammatory or degenerative 
processes or congenital cysts attached to the optic disk, hyaloid or 
other retinal blood vessels have been described.* I have found a second 
congenital cyst floating free in the vitreous nearly identical with the 
one I previously described." 

REPORT OF CASE 


History.—R. T., a boy aged 9, was first brought to my office in November 1947. 
His parents had observed him turning his head to the side to look at a distant 
object, such as the blackboard at school. An ophthalmologist had fitted him with 
glasses the previous year, without relief. Neither the boy nor his parents had 
any explanation for the turning of his head except that he had never been able 
to see much out of his left eve. 

Examination.—The patient was intelligent, cooperative and of normal appear- 
ance. Both eyes appeared normal; there was no apparent squint or facial asym- 
metry. Vision was 20/20 in the right eye and 5/200 in the left eye. The pupils 
were regular and equal and reacted to light and in accommodation. 

The anterior chamber, cornea and iris of both eyes appeared normal. The eye- 
ground of the right eye was normal except for a moving, dark red shadow. The 
optic disk was normal; there were no prepapillary loops or membrane; the vessels 
were of normal appearance; the macula and the periphery of the retina were not 
remarkable. 

A round cyst floated in the middle of the vitreous and cast a moving, dark red 
(called “dark” in legend) shadow on the fundus. With indirect ophthalmoscopy, it 
appeared as a shadowy, gnarled, floating, oval cyst with a wrinkled surface. It 
moved and floated about with movements of the eye but returned to its original 
position near the center of the globe as the movement ceased. With direct ophthal- 
moscopy, it came into sharpest focus with a +16 D. lens. The cyst was swarthy, 
bumpy and nodular; it seemed semitransparent, as dark, irregular streaks with 
lighter background covered its wrinkled surface. With the slit lamp, or, better, 
with a flashlight, it could be visualized as of yellowish gold color with crinkly 
surface. 


1. Cassady, J. V.: 
(Jan.) 1939. 

2. Saenz Canales, J.: Formaciénes quisticas en el cuerpo vitreo; un caso 
clinico, An. Soc. mex. de oftal. y oto-rino-laring. 17:123-139 (July-Aug.) 1942. 
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Drawing of the fundus showing the cyst floating free in the vitreous. The 
dark area posterior to the cyst is its shadow on the fundus. 
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Neither remnants of the hyaloid artery nor Cloquet’s canal could be visualized 
except for the cyst in the vitreous. Refraction of each eye with homatropine 
cycloplegia showed: 

Right eye: +1.00 D. sph.; vision 20/20 
Left eye: —14.00 D. sph. > +4.00 D. cyl., ax. 75; vision 5/200 


The left eye had a myopic fundus with an elongated, elliptic disk and a scleral 
crescent on its temporal side. The vitreous, media, vessels, macula and periphery 
of the retina appeared normal. The eye was amblyopic without demonstrable 
anomaly except for the high myopic astigmatism. 

The cyst of the right eye was irregular, entirely free floating and unattached 
by any strand. It rose, turned, settled down, moved to either side but always 
returned nearly to its original position in or close to Cloquet’s canal and the 
primary vitreous. 

After I had described it to Prof. Ida Mann, she wrote: “I suspect the cyst 
represents a persistence and cystic dilatation of a portion of the anterior end of 
the nerologic sheath of the hyaloid artery. As it is unattached, but remains in 
the center of the vitreous, it is presumably in Cloquet’s canal, and so must have 
something to do with vascular remains.” 


COMMENT 


As I previously observed,’ the apparent pigmentation of the cyst 
is an illusion, owing to its being seen in silhouette against the light 
reflected from the illuminated eyeground. Both the cysts described 
were visible with direct light, as were those of Hurwitz and Meding. 
They were not dark, but had a hyaline gilded or yellow surface. This, 
together with their location near the center of the vitreous in Cloquet’s 
canal, suggests that they were a part of the neurologic element of the 
primitive Bergemeister’s papilla, or a remnant of the covering of the 
hyaloid artery. 

The original cyst I described maintains the same appearance as that 
on first examination, ten years ago, and is almost identical with the 
one reported here. The fact that I could not easily find it again when 
I examined the patient recently, suggests that such cysts may be often 
missed. 


527 Sherland Building (1). 
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Ophthalmologic Reviews 


METABOLISM OF THE CORNEA 


T. D. DUANE, MD., 
IOWA CITY 


INCE the greater part of the cornea is remotely situated from the 

blood stream, this area may present unique mechanisms for the 
transfer of metabolites and excretory products. This tissue is avascular, 
but it is surrounded at its periphery by intravascular and extravascular 
fluid. Furthermore, it is bathed anteriorly and posteriorly with con- 
tinuously circulating fluids. It is exposed to the atmosphere in the wak- 
ing hours and yet survives many hours when sealed by the lids during 
sleep. Even the relatively anaerobic environment in the conjunctival 
sac of deep-sea-diving mammals and hibernating land forms does not 
irreversibly disturb the functions of the cornea. It is pertinent, there- 
: fore, to inquire: How does the cornea respire? Are its cellular metabolic 
R mechanisms similar to those found in other tissues? If not, in what way 
do they differ? This report is an attempt to outline the experimental 
investigation which has been undertaken on these problems, in the hope 
that a concentration and evaluation of the available literature will assist 
in the approach to unsolved problems which confront the experimentalist 
today. Discussions of the various factors involved will be placed under 
the appropriate headings when possible, but there are many instances of 
overlapping, and in these cases the discussion appears under the heading 
of the most important factor involved in a given experiment. 


ATMOSPHERIC ENVIRONMENT OF THE CORNEA 


As early as 1899, Bullot and Lor* transplanted eyes into peritoneal 
cavities and found that the corneas became opaque in the presence of the 
low oxygen tensions existing there, but the opacities were limited to 
areas under intact epithelium. The scraped areas (without epithelium) 
remained clear. From this study it was concluded that the epithelium 
withheld oxygen from the endothelium and that only in the presence of 
the relatively higher oxygen tension (such as exists in the normal 


From the Departments of Ophthalmology and Physiology, State University of 
Iowa College of Medicine. 


1. Bullot, G., and Lor, L.: De l’influence exercée par l’épithélium de la cornée 
sur l’endothélium et le tissu cornéens de I’ceil transplante, Bull. Acad. roy. de méd. 
de Belg. 13:421, 1899. 
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environment) could enough oxygen pass through to keep the endothelium 
viable. 

Fischer ? (1930) studied these changes in vivo by the use of a glass 
chamber which fitted snugly to the luxated eye. Known gases were 
introduced, and samples could be removed for analysis at the end of an 
experimental period. Fischer corroborated the findings of Bullot and 
Lor when he noted an increase in the oxygen consumption and in the 
production of carbon dioxide following the removal of epithelium from 
the living eye. He came to the conclusion that this layer acts as a bar- 
rier to the exchange of gases without itself entering into the process of 
utilizing oxygen or producing carbon dioxide. He reasoned thus because 
he did not find a lowering of oxygen consumption or carbon dioxide 
production accompanynig deepithelization. Finally, he stated the belief 
that the oxygen was utilized by the endothelium and the carbon dioxide 
produced passed anteriorly to the outside atmosphere. This view was 
substantiated by the experimental demonstration of corneal opacities in 
an atmosphere of pure carbon dioxide, which (according to Fischer) 
hinders the diffusion of excretory gases from the cornea and results in 
endothelial necrosis. Thus, Fischer envisaged the combination of the 
corneal epithelium, glass membranes and stroma as a glorified blood 
capillary wall with respect to the exchange of gases concerned with the 
endothelial respiration. This view was undoubtedly influenced by the 
incorrect belief which prevailed at the time, that the endothelium was 
the all-important structure for the control of fluid traffic through the 
cornea. Fischer's work was justifiably criticized by Bakker * (1947) 
as not being performed under optimal physiologic conditions. While 
Bakker unjustly cited Fischer’s statements out of context, he 
appeared to be fair in stating that luxated eyes on which were placed 
snugly fitting bell type chambers, compressing ocular circulation, were 
not under normal in vivo conditions. Furthermore, he pointed out 
Fischer's complete indifference to the circulation of the limbal arcade. 
It is interesting to note that from the experiments performed by Bakker, 
which were also unphysiologic, the same results were obtained in an 
atmosphere of 100 per cent carbon dioxide, although the interpretation 
is quite different. This investigator, who had earlier (Bakker,* 1941) 
found carbonic anhydrase in the cornea and assumed it was present to 
facilitate the removal of carbon dioxide in the absence of blood vessels, 
decided to reinvestigate Fischer’s work on the selective permeability of 

2. Fischer, F. P.: Ueber den Gasaustausch der Hornhaut mit der Luft, Arch. 
f. Augenh. 102:146, 1930. 

3. Bakker, A.: Some Researches on the Respiration of the Cornea in Albino 
Rats, Brit. J. Ophth. 31:100, 1947. 

4. Bakker, A.: Der Kohlensaureanhydrasegehalt verschiedener Augengewebe 
einiger Saugetiere, Ophthalmologica 102:351, 1941. 
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the cornea in the living eye. His technic of maintaining an animal in 
a closed chamber with artificial respiration through taps to the outside 
eliminated some of the artefacts produced by Fischer’s technic, but it 
is important to realize that even here the eyes might not have been under 
strictly optimal physiologic conditions. The animals were subjected to 
general anesthesia, and the lids were sutured open throughout the experi- 
ment. At the beginning of the procedure the entire animal was com- 
pletely submerged in a physiologic saline fluid, and the environmental 
gases were saturated with water vapor, which may have also altered 
the normal in vivo conditions. As in Fischer’s experiments, no changes 
were noted in the corneas remaining in a pure nitrogen atmosphere for 
twelve hours. Therefore, it was concluded that the cornea did not obtain 
oxygen from the atmosphere, and the fact that diving whales and sleep- 
ing persons do not experience corneal changes was held to be consistent 
with these findings. Bakker expressed doubt of the selective permea- 
bility of the cornea to carbon dioxide ; he demonstrated that the cornea 
(as shown by histologic examination) could be maintained at carbon 
dioxide (8 per cent carbon dioxide ; 92 per cent nitrogen) tensions much 
higher than those of the body, and that it became opaque only in an 
atmosphere of 100 per cent carbon dioxide. Thus, the corneal changes 
were not caused by an impediment to removal of carbon dioxide, but 
resulted from the toxic effect of the high concentration of carbon dioxide 
per se. 

In a different manner, Gundersen * (1938-1939) obtained evidence 
that the epithelium degenerated when exposed to low oxygen tension. 
Invariably, the epithelium of autotransplants of cornea into the anterior 
chamber disappeared in the aqueous substrate. This was noted even 
when the transplant was nourished by the iris, a phenomenon which 

occurred in all but one experiment. The stroma remained intact ; indeed, 
the endothelium flourished in that it enveloped the transplants in all the 

experiments. He concluded that the epithelium utilized oxygen directly 
: from the atmosphere. 


Comment.—The observations of Bullot and Lor and the findings of 
Gundersen might possibly be ascribed to other physiologic phenomena, 
such as osmotic effects, rather than to gas tensions. Both Fischer and 
Bakker demonstrate the toxic effects of high carbon dioxide tensions, 
but the latter, in his nitrogen experiment, clearly proved the absence 
of any effect due to low oxygen tension. Can the corneal strata utilize 
oxygen directly from the atmosphere? Most tissues in the mammalian 
body depend on oxygen from the blood stream as their source of this 


5. Gundersen, T.: (a) Results of Autotransplantation of Cornea, Tr. Am. 
Ophth. Soc. 36:207, 1938; (b) Vascular Obliteration for Various Types of Keratitis : 
Its Significance Regarding Nutrition of Corneal Epithelium, Arch, Ophth. 21:76 
(Jan.) 1939. 
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element. However, there is a lack of information on the relation of 
such tissues as mucous membranes to atmospheric oxidation. The 
burden of proof is on those who assume the corneal tissue to be unique 
in its procurement of oxygen directly from the atmosphere, as compared 
with other tissues, which are supplied exclusively by the oxygen borne 
in the blood stream. Therefore, the question is still unsolved. 


METABOLISM IN THE VARIOUS CORNEAL STRATA 


As already mentioned, Bullot and Lor! (1899) and also Bullot ° 
determined that the endothelium requires considerable oxygen for its 
maintenance. These experimenters described a “wave of asphyxia” 
in the corneal endothelium, extending from the periphery toward the 
center in the presence of a decreased oxygen tension. However, just 
the reverse occurred in a toxic oxygen excess: the central endothelium 
died early, whereas the periphery showed relative resistance. According 
to Bakker * (1947), Bullot’s experiments suggested that oxygen from 
the atmosphere was utilized by the endothelium; but, since the eyes 
were enucleated and the corneal epithelium was scraped off, the condi- 
tions were too far from physiologic to permit one to conclude whether 
or not oxygen from the air moves toward the anterior chamber in living 
animals. 

Fischer * (1930) presented evidence of the respiratory activity of 
the endothelium in the cornea. He dismissed the epithelium as an 
inactive participant. Rauh’s* (1934) results differed from Fischer’s. 
By the reduction of nadi reagent (equal parts of 1 per cent aqueous 
solutions of dimethylparaphenylendiamine and alpha-naphthol), he 
showed that all cells of the cornea entered into a definite respiratory 
cycle. These results, though crude, were substantiated in 1935 by 
Kohra*® (table), who was the first to attempt to measure accurately 
the respiration of the cornea by the Barcroft-Warburg ® (1926) technic. 
Kohra’s article was published in Japanese, but Stillman *° (1938) and 
Weekers ** (1940) referred to the work and stated that a corneal opacity 


6. Bullot, G.: (a) Sur la physiologie de l’epithélium cornée: imperméabilité 
relative a l’oxygane, Bull. Acad. roy. d. sci. de Belg., 1900, p. 887; (b) Bruxelles, 
Hayex, 1900; (c) On the Action of Oxygen at Low and High Pressure upon the 
Corneal Endothelium, J. Physiol. 31:359, 1904. 

7. Rauh, W.: Beitrag zur Zellatmung der Hornhaut, Ber. ii d. Versamml. 
deutsch. ophth. Gesellsch. 50:212, 1934. 

8. Kohra, T.: Ueber den Stoffwechsel der Hornhaut, Acta. soc. ophth. jap. 
392:1429, 1935; German summary, p. 107. 

9. Warburg, O.: The Metabolism of Tumors, translated by F. Dickens, New 
York, Richard R. Smith, Inc., 1931. 

10. Siillman, H.: Biochimie des Auges, Ophthalmologica 96:37, 1938. 

11. Weekers, R.: Biochimie de la cornée normale et pathologique, Ophthal- 
mologica 100:136, 1940. 
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was noted in deep layers within three to five hours after the ciliary 
arteries were ligated. This was ascribed to a decreased endothelial 
metabolism. Interruption of the pericorneal circulation was without 
effect. Kohra found that the metabolism of the total cornea in the 
presence of ischemia immediately following ligation of the ciliary arteries 
remained constant and finally increased, whereas the metabolism of 
the endothelium fell rapidly. In his opinion, the primary cause of corneal 
opacity secondary to uveal disease is the lack of nourishment in the 
endothelium. Kohra compared the respiration of the whole cornea and 
of the various strata in aqueous and in Ringer’s solution and found that 
the respiration was greater in the former and less in the latter. However, 
the reverse was true for aerobic glycolysis, while anaerobic glycolysis 


Determinations of Corneal Respiration 


Author Animal Tissue 


Rabbit Entirecornea —1.56 +1.18 
Epithelium +4.60 
Stroma 4.79 +0.73 
Endothelium 6.00 $4.70 
Orzalesi 33 (1939) ............ Rabbit Entire cornea —2.09 ce 
Fischer (1940) ............. ? Entire cornea 171 +042 
Epithelium 6.15 +1.59 
Stroma —0.93 +0.69 
Endothelium 7.98 +2.50 
Herrmann and others '* (1942) Cow Entire cornea 0.54 (calculated assuming dry weight 
to be 150 mg.) 
Lee and Hart '* (1944)....... Rat Entire cornea 2.24 (calculated assuming dry weight 


to be 1.0 meg.) 


1 Epithelium 1.16 eu. Iam, OXygen per cornea 
{ Stroma 0.44 cu. nM, OXygen per cornea 
i Shestericova and Rosenfeld Epithelium 4.08; —3.10; —7.45 
(1946) Stroma 0.108; —0.215; —0.201 } Corneas stored 
Endothelium 0.0; 0.0 |} up to 17 days 
Robbie and others (197).. Rabbit Entire cornea 0.46 
Epithelium 6.0 to —8.0 (estimated) 
Stroma O15 


* OO indicates oxygen uptake, expressed in cubic millimeters per milligram per hour. 
+ OvQM refers to aerobic glycolysis. 
t NeQM refers to anaerobie glycolysis. 


was independent of the medium. He concluded that the susceptibility to 
damage in experimental mediums was greatest in the endothelium, less 
in the epithelium and least in the stroma. Bessey '* (1939) showed 
that the oxygen consumption of the whole rat cornea was 4 cu. mm. of 
oxygen per milligram (dry weight) per hour (table), as measured by 
the Barcroft-Warburg technic. In Gundersen’s ® (1938) opinion, this 
oxygen consumption was due principally to the active epithelium. 
Orzalesi '* (1939) repeated Kohra’s work on human, rabbit and rat 


12. Bessey, O. A., cited by Gundersen,®» p. 80. 
13. Orzalesi, F.: Richerche sulla respirazione e sulla glicolisi della cornea, 
Boll. d’ocul. 18:509, 1939; Zentralbl. f. d. ges. Ophth. 44:537, 1940. 
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corneas, and he decided that it was impossible to measure the respira- 
tion of the endothelium alone because the trauma involved in its removal 
lowered its respiratory capacities. However, he stated the belief that the 
endothelium must have an active metabolism, since it alone was respon- 
sible for the uptake of oxygen after the epithelium was removed, as no 
respiration could be demonstrated from the parenchyma alone. He 
attributed a definite consumption of oxygen and breakdown of carbohy- 
drate to the epithelium. Orzalesi concluded that the metabolism of the 
cornea varied inversely with the mass, since the main bulk of the cornea 
consists of relatively inert stroma, the epithelium making up a small 
portion of the total volume or weight, and the endothelium still less 
(table). 

Fischer '* (1940) reported values for the various portions of the 
cornea which differed from those in his earlier work and estimated that 
the oxygen intake (QOz) of the epithelium and of the endothelium was 
equal to 3.5 to 4.5 times that of the whole cornea (table). Furthermore, 
both layers showed considerable aerobic and anaerobic glycolysis. He 
concluded, therefore, that the classic view (Duke-Elder,’® 1933) of a 
“slow” corneal metabolism was no longer acceptable. He gave values 
for the various layers but, unfortunately, described neither his technics 
nor his experimental animals. 

Herrmann, Moses and Friedenwald ** (1942) studied the effects on 
corneal respiration of local anesthetics and other drugs used topically 
in ophthalmology. They concluded that the metabolism of the cornea 
involves glycolysis and oxygen activation (cytochrome-—cytochrome oxi- 
dase complex and dehydrogenation with intermediate carriers) (table). 
Cyanide, tetracaine, chlorobutanol, pentobarbital sodium, phenacaine, 
butacaine sulfate, atropine and cocaine were found to inhibit oxygen 
consumption of the bovine cornea to varying extents. One human cornea 
removed with the use of a local anesthesia was also found to be greatly 
depressed. Ephedrine and urethane (ethyl carbamate), though they 
readily inhibited the isolated enzyme systems, were without effect on the 
intact cornea. The authors postulated that this lack of inhibition may 
have been due to the inability of the pharmacologic agents to reach the 
enzyme systems in the intact organ, thus suggesting that the cornea may 
become a valuable tool in the study of respiratory systems. Since tetra- 
caine and chlorobutanol did not affect the oxidation of cytochrome c, 


14. Fischer, F. P., in Ridley, F., and Sorsby, A.: Modern Trends in Ophthal- 
mology, New York, Paul B. Hoeber, Inc., 1940, p. 351. 

15. Duke-Elder, W. S.: Text-Book of Ophthalmology, St. Louis, C. V. 
Mosby Company, 1933, vol. 1, p. 471. 

16. Herrmann, H.; Moses, S. G., and Friedenwald, J. S.: Influence of Ponto- 
caine Hydrochloride and Chlorobutanol on Respiration and Glycolysis of the Cornea, 
Arch. Ophth. 28:652 (Oct.) 1942. 
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the dehydrogenation of lactic or malic acid or glycolysis, it was diffi- 
cult to explain the inhibition of respiration and the accumulation of lactic 
acid in the tissues (as measured by the highly specific technic of Barker 
and Summerson,’? 1941). Herrmann and associates assumed that the 
effect may have been on some carrier between lactic acid dehydrogenase 
and cytochrome oxidase. Possibly the drugs enhanced aerobic glycolysis 
(anaerobic glycolysis was not affected). They may have inhibited the 
resynthesis of lactic acid into dextrose; or perhaps, as suggested by 
these workers, the accumulation of lactic acid may have been a side reac- 
tion occurring in the respiring cornea. 

Lee and Hart ** (1944) determined that the oxygen consumption 
per hour for the whole rat cornea was 2.24 cu. mm., that for the epi- 
thelium 1.16 cu. mm, and that for the stroma 0.44 cu. mm. (table). 
They were unable to measure the endothelial respiration. The discrep- 
ancy between the sum of the stromal value and the epithelial value as 
compared with that for the intact cornea was interpreted by these authors 
as representing a result of the cellular trauma inherent in the mechanical 
removal of the epithelium from the cornea. 

Both Orzalesi'® (1939) and Lee and Hart'S (1944) found the 
: metabolic activity of the vitamin A-deficient (xerotic) cornea to be 
higher than normal. This was due to an increase in the epithelial respira- 
tion, since the stromal respiration did not change. Lee and Hart attrib- 
uted the increased respiration to the metaplasia and hyperplasia of the 
epithelial cells. Orzalesi, who also noted an increase in the glycolytic 
activity of the xerotic cornea, concluded that the pronounced necrotic 
changes in the tissues might liberate substances capable of accelerating 
metabolism. 

Lee and Hart** (1944) also investigated the respiration of the 
vascularized, riboflavin-deficient rat cornea and found the respiration 
in the later stages to be the same as that for normal controls. However, 
when the epithelium was measured alone, its oxygen consumption was 
markedly depressed. This depression occurred early in the deficiency ; 
and when the respiration of the whole cornea was measured at this time 
it was found to be low, since no change in the stromal rate had occurred. 
Later, however, after parenchymal invasion of the blood vessels and 
cellular elements, the stromal respiration increased and thus accounted 
for the over-all normal values obtained from the intact corneas. 


17. Barker, S., and Summerson, W. H.: The Colorimetric Determination of 
Lactic Acid in Biological Material, J. Biol. Chem. 138:535, 1941. 

18. Lee, O. S., and Hart, W. M.: The Metabolism of the Cornea, Am. J. 
Ophth. 27:488, 1944. 

19. Orzalesi, F.: Richerche sulla glicolisi e respirazione della cornea di ratto 
albino in avitaminosa A, Boll. d’ocul. 18:442, 1939; Zentralbl. f. d. ges. Ophth. 
44:536, 1940. 
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Hart and Lee *° (1945) were unable to confirm the results of Herr- 
mann and his associates concerning the effects of cocaine on the corneal 
respiration. They found an increase in oxygen uptake by the cornea 
in the presence of 5 per cent cocaine. However, their studies were made 
on rat corneas, whereas Herrmann’s group employed the bovine cornea. 
Both groups were agreed on the inhibitory effects of tetracaine and 
cyanide. 

Shestericova and Rosenfeld ** (1946) investigated the respiration 
of the cornea during preservation. They reported an increase in res- 
piration during the first six days, but on the seventeenth day the 
respiration had fallen to about 50 per cent of normal. Their values 
for oxygen consumption for the various strata are tabulated in the table. 
They compared Ringer's solution with aqueous as a substrate and 
found a high respiratory rate for the epithelium in both solutions. The 
stromal oxygen consumption was insignificant, in their opinion; the 
endothelial respiratory rate, which was zero in Ringer’s solution, was 
revived in an aqueous medium. This observation substantiated Kohra’s 
findings. They also reported a 60 to 80 per cent reduction of respiration 
in the presence of hydrogen cyanide. 

Robbie, Leinfelder and Duane ** (1947) applied the technic of 
controlled cyanide inhibition as perfected by Robbie ** (1946) to the 
rabbit cornea in the Warburg apparatus. They found 50 per cent 
inhibition in concentrations of 10* molar hydrogen cyanide and 93 
per cent inhibition in solution of 10° molar hydrogen cyanide. The 
remaining 7 per cent may have been associated with a non-metal-bearing, 
riboflavin-containing carrier. They demonstrated the labile linkage 
between the heavy metal and cyanide and stressed the importance of 
maintaining a constant hydrogen cyanide tension in this type of study. 
Furthermore, they showed that the cornea could be washed free of the 
cyanide and that the normal respiratory rate was resumed if glucose 
were present in the substrate. Robbie and his associates postulated 
that the cornea subsisted on glycolytic energy while under cyanide 
inhibition because they could demonstrate recovery when the cyanide 
was removed at the end of a five hour period only in those corneas 
which were in a glucose substrate; without glucose there was no 


20. Hart, W. M., and Lee, O. S.: The Influence of Pontocaine, Cocaine, Pro- 
caine and Cyanide on the Uptake of Oxygen by the Cornea and the Effect of Added 
Substrate, Proc. Am. Federation Clin. Research, 1947, vol. 3. 

21. Shestericova, T., and Rosenfeld, E.: The Respiration of the Cornea During 
Preservation, Ukranian Biochem. J. 18:201, 1946. 

22. Robbie, W. A.; Leinfelder, P. J., and Duane, T. D.: Cyanide Inhibition 
of Corneal Respiration, Am. J. Ophth. 30:1381, 1947. 


23. Robbie, W. A.: The Quantitative Control of Cyanide in Manometric 
Experimentation, J. Cell. & Comp. Physiol. 27:181, 1946. 
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recovery. Finally, the scraped cornea responded to cyanide inhibition 
like the whole cornea, showing the effect of hydrogen cyanide on the 
stroma. They found a mean oxygen consumption (QO,) of —046 
for the entire cornea and —0.15 for the stroma. The epithelium was 
estimated to have an oxygen consumption of —6.0 to —8.0 (table 1). 
They stressed the adaptability of the cornea as a tool for tissue res- 
piratory studies because it maintained a constant rate of respiration 
for more than six hours in a Ringer-phosphate solution. 

Grant ** (1947) studied the effects of the sulfur dioxide gas on the 
corneas of experimental animals after reviewing the effects of this 
compound on 4 human subjects whose corneas had been accidentally 
exposed to liquid sulfur dioxide. He found a complete inactivation 
of corneal catalase. He concluded that the toxic effect was due to 
sulfurous acid, which denatured the corneal proteins, including the 
enzymes. 

Anderson *° (1947) attempted, without success, to reproduce the 
corneal and conjunctival pigmentation found clinically in workers 
engaged in the manufacture of quinone and hydroquinone. He con- 
cluded that a specific intracellular oxidase necessary for the formation 
of a melanin-like substance might be missing in the experimental albino 


rabbits. 

The February 1948 issue of the Bulletin of the Johns Hopkins 
Hospital ** is devoted to experimental work performed at the Wilmer 
Institute during World War II on mustard gas burns (dichloroethyl 
sulfide) burns of the eye. The monograph describes in detail the 
various aspects of this problem as it was approached by the many work- 
ers in their laboratory group from 1941 to 1945. Over one-half the 
report contains descriptions, results and interpretations of Herrmann’s 


experiments on the metabolic processes as they were influenced by 
mustard gas injury. This necessitated the investigation of many 
metabolic reactions in the normal control corneas in order to evaluate 
the changes produced by mustard gas. 


; They found a normal mode of glycolysis in the corneal epithelium 
under aerobic and anaerobic conditions. They stated that the stroma 
did not take up oxygen but that this layer was capable of utilizing 
glucose and of producing lactate, which could be utilized only by the 


24. Grant, W. M.: Ocular Injury Due to Sulfur Dioxide: II. Experimental 
Study and Comparison with Ocular Effects of Freezing, Arch. Ophth. 38:762 
(Dec.) 1947. 

25. Anderson, B.: Corneal and Conjunctival Pigmentation Among Workers 
Engaged in Manufacture of Hydroquinone, Arch. Ophth. 38:812 (Dec.) 1947. 


26. Staff of Wilmer Institute: Studies on the Physiology, Biochemistry and 
Cytopathology of the Cornea in Relation to Injury by Mustard Gas and Allied 
Toxic Agents, Bull. Johns Hopkins Hosp. 82:81, 1948. 


4 

= 

| 


DUANE—METABOLISM OF CORNEA 745 


epithelium. Thus the rate of glucose consumption in the stroma seemed 
to be under the control of the epithelium; i.e., there seemed to be an 
“intercellular Pasteur effect” operating in this tissue. The epithelial 
control was exerted through its supply of phosphates with high energy 
bonds. Mustard gas interfered with these processes, and the possible 
mechanisms of interference were discussed in detail. A special hydrogen 
transport mechanism for the epithelial utilization of stromal lactate, 
which did not operate in the endogenous consumption of epithelial 
lactate, was postulated. Lactate, pyruvate, serine and butyrate were 
not consumed by the stroma but were metabolized in the epithelium. 
Furthermore, glutathione and ascorbic acid were found in higher con- 
centrations in the epithelium than in the stroma. These facts suggested 
that a complex boundary existed between the epithelium and the stroma 
and that expenditure of energy was necessary for the maintenance of 
the cohesive forces between these layers. Under Friedenwald’s influ- 
ence, and stimulated by his successes on similar interface boundary 
complexes, such as he found in the ciliary body, it was to be expected 
that this experimental team would search for analogous mechanisms in 
the stroma-epithelium boundary. The results have been less brilliant 
in this area, but the effects of known glycolytic enzyme inhibitors, such 
as mustard gas, iodoacetate and fluoride, on the loosening of the epithe- 
lium aerobically and anaerobically have at least suggested many theories 
and methods of approach, for which investigators in this field are 
deeply indebted to this group. The theories and hypotheses, as well 
as the results which accumulated during four years of secret research, 
are too extensive to be reviewed in detail in this article. The reader 


is referred to the original monograph. As Friedenwald stated in his 
final comment : 


A series of unsupported hypotheses have been introduced chiefly centering 
around the assumption that the metabolic interaction may be located at the boundary 
of cohesion. There are very serious reasons for believing any such unifying theory 
is untrue, ... 


A more adequate evaluation of the theory may be made after the results 
have been confirmed in other laboratories. 

Leinfelder ** (1948) studied aerobic glycolysis in rabbit and bee 
corneas by the Summerson ** (1939) technic. When the glucose con- 
centration in the substrate was reduced to less than 0.2 mg. per cubic 
centimeter, glycolytic processes ceased, but they were restored when 
additional glucose was supplied. He also found a much higher rate 
of glycolysis in the epithelium than in the stroma. He compared 


27. Leinfelder, P. J.: Glycolytic Activity of Corneal Tissue, to be published. 

28. Summerson, W. H.: A Combination Simple Manometer and Constant Vol- 
ume Differential Manometer for Studies in Metabolism, J. Biol. Chem. 131:579, 
1939. 
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the glycolytic activity of the fresh and that of the stored cornea and 
concluded that when the cornea was stored without available glucose 
there might have been a shift in the py of the tissue toward the alkaline 
side. 


Comment.—With the evolution of more sensitive technics, exper- 
imenters have come to agree on certain aspects of corneal respiration. 
All workers agree that the epithelium respires a certain amount, but 
there is some question about the stroma and the endothelium. The 
value of the individual oxygen consumption for a given tissue layer 
in a given species remains unsettled. The effects of certain anesthetic 
drugs have been corroborated by at least two groups, although the 
effect of cocaine on corneal respiration is debated. Evidence has been 
presented to show that a heavy metal system, probably cytochrome— 
cytochrome oxidase, is directly involved in the respiratory events in 
the cornea. Furthermore, the cornea is capable of carrying on aerobic 
and anaerobic glycolysis and, indeed, may depend on the latter under 
low oxygen tensions. The exact role of riboflavin, i.e., whether it acts 
as an autoxidizable substance or whether it behaves as a flavoprotein 
link between the dehydrogenases and the cytochrome systems, is still 
unsolved. The practical value of an answer to the question becomes 
apparent when it is recalled that corneal vascularization accompanies 
riboflavin deficiency, probably because of a need for increased supply 
of oxygen to the corneal epithelium. There is evidence that the cohesive 
attraction of epithelium to stroma is under the control of forces which 
are enzymatically generated near the boundary and that these forces 
can be altered with glycolytic enzyme inhibitors, including mustard gas. 
The changes which occur in the stored cornea have been investigated, 
and it is possible that longer periods of preservation in eye banks may 
result from study of these phenomena. Finally, quite aside from the 
practical application to opthalmology, the recent studies on corneal 
respiration have proved that this organ is an endurable and valuable 
material for laboratory investigations. 


THE FLUID ENVIRONMENT OF THE CORNEA 


Coccius *° (1852) noted that the cornea remained viable when the 
anterior chamber was filled with air, and Gruber *° (1894) reported 
that the cornea remained transparent after a complete peritomy. Hence, 
from these early years, it was believed that the cornea had a dual 
source of nourishment from the pericorneal vessels and from the aqueous, 


29. Coccius, E. A.: Ueber die Ernahrungsweise der Hornhaut und die Serum- 
fiihrenden Gefasse in menschlichen Korper, I. Miller, Leipzig, 1852. 

30. Gruber, R.: Beitrage zur Kenntniss der Hornhaut Circulation, Arch. f. 
Ophth. 40:25, 1894. 
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either of which was sufficient to maintain transparency and viability. 
Laquer * (1872) and Gruber *° (1894) produced further evidence for 
this hypothesis from the observations that rust spots in the cornea 
became blue after injection of potassium ferricyanide into the blood 
stream or into the anterior chamber. 

Weekers ™ (1940), in a review article, discussed the contradictory 
results of various workers on the permeability of the cornea with regard 
to oxygen, carbon dioxide and mineral salts. He lamented the gaps 
in the knowledge of the metabolism of the cornea and stated that it 
was difficult, if not impossible, to trace a coherent scheme of chemical 
changes taking place in this tissue. Parenthetically, one should note 
that this ignorance extends to most tissues. Since the normal tem- 
perature of the cornea is less than that of the iris (Duke-Elder,** 1927), 
it is probable that the metabolism of the cornea is correspondingly less. 
Weekers discussed the three theoretic sources of substrate for corneal 
metabolism—the aqueous, the tears and the limbal capillaries. Leber ** 
(1903), without experimental evidence, attributed the main role to 
the limbal capillaries, which supposedly satisfied the periphery of the 
cornea but left the center in a precarious position.** Wessley ** (1905), 
while not denying the role of the limbal capillaries, stated the opinion 
that the chief energy for corneal metabolism stemmed from the aqueous. 
Terry ** (1939) recognized three sources of nutritive substances, and 
Rollet ** (1936) attached main importance to the tears. Weekers 
concluded that in reality the findings were too incomplete to permit 
any formal conclusions, but suggested that the substances most directly 
utilized in ‘the metabolism of the cornea were oxygen and glucose. 


31. Laquer, L.: Ueber die Durchgangigkeit der Hornhaut fiir Fliissigkeiten, 
Centralbl. f. d. med. Wissensch. 10:577, 1872. 

32. Duke-Elder, W. S.: Nature of the Intraocular Fluid, Brit. J. Ophth., mono- 
graph supp. III, 1927. 

33. Leber, T., in Graefe, A., and Saemisch, T.: Handbuch der gesamten Augen- 
heilkunde, ed. 2, Leipzig, W. Englemann, 1903, vol. 2, p. 355. 

34. This particular point of view was supported by the experiments of Cogan 
and Kinsey (The Cornea: V. Physiologic Aspects, Arch. Ophth. 28:661 [Oct.] 
1942), though they differed notably from Leber in the interpretation of other 
physiologic properties of the cornea, the role of the endothelium, for example. 
(The reviewer has attempted to determine whether there was a gradient of 
respiration from periphery to center in the bovine and rabbit total cornea and has 
obtained inconclusive results, owing to the low oxygen consumption of these tissues.) 

35. Wessley, K.: Der Fliissigkeits-und Stoffwechsel des Auges mit besonderer 
Beriicksichtigung seiner Beziehungen zu allgemeinphysiologischen und biologischen 
Fragen, Ergebn. d. Physiol. 4:565, 1905. 

36. Terry, T.: Some Physiological and Anatomical Aspects of the Cornea 
Affecting Its Pathology, Am. J. Ophth. 22:153, 1939. 

37. Rollet, J.: La couche de liquide pré-cornéene, Arch. d’opht. 53:111 and 
255, 1936. 
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The presence of sugar in the tears was admitted by some authors and 
denied by others (Terry *° [1939]; Ridley ** [1930]; Michail, Vanca 
and Zolog *® [1937]). By contrast, the presence of the reducing sub- 
stance in the aqueous could not be denied, and it was plausible to admit 
that an important part of the reducing power could be attributed to 
glucose. But as Kinsey *° has suggested, one must realize that ascorbic 
acid, which is present in the aqueous,*' might also account for the 
reductions. It was impossible to estimate the importance of glucose 
in the capillary system. The tears, aqueous and blood could all furnish 
oxygen to the cornea. By virtue of its situation, the cornea was better 
able to metabolize aerobically than the lens. Weekers also cited the 
work of Bullot.°® Whether the metabolic exchanges occur in the 
epithelium, endothelium or parenchyma was, he thought, a moot ques- 
tion. He stated that “at the most it can be noted that certain substances, 
not elements of the structure, are found in the cornea—perhaps products 
of diffusion, possibly metabolic substrates and by-products—such sub- 
stances as malic acid, creatine, citric acid (Krause and Stack *?), formic 
acid (Krause and Weekers **) and inositol (Krause and Weekers **).” 
Weekers concluded that with more research the etiology of keratitis 
will unfold and the number of successful corneal grafts will increase. 


FINAL COMMENT 


There are many conflicting opinions about the various factors 
which influence the respiration of the cornea, but one thing is clear: 


It is impossible for us to understand or properly treat the degenerative diseases 
of the cornea until we have a sound knowledge of the corneal metabolism and the 
changes therein wrought by injury and disease.*5 


38. Ridley, F.: The Intraocular Pressure and Drainage of the Aqueous Humor, 
Brit. J. Exper. Path. 11:217 (1930). 

39. Michail, D.; Vanca, P., and Zolog. C. R.: Sur 1’elimination lacrymale du 
glucose chez les diabetiques, Compt. rend. Soc. de biol. 125:194, 1937. 

40. Kinsey, V. E.: Personal communication to the author. 

41. Friedenwald, J. S.; Buschke, W., and Michel, H. O.: Role of Ascorbic 
Acid (Vitamin C) in Secretion of Intraocular Fluid, Arch. Ophth. 29:535 (April) 
1943. Kinsey, V. E.; Jackson, B., and Terry, T. L.: Development of Secretory 
Function of the Ciliary Body in the Rabbit Eye, ibid. 34:415 (Nov.-Dec.) 1945. 
Kinsey, V. E.: Transfer of Ascorbic Acid and Related Compound Across the 
Blood Aqueous Barrier, Am. J. Ophth. 30:1262, 1947. 

42. Krause, A. C., and Stack, A. M.: Citric and Malic Acids of the Ocular 
Tissues, Arch. Ophth. 22:66 (July) 1939. 

43. Krause, A. C., and Weekers, R.: L’acide formique des tissus oculaires, 
Arch. d’opht. 3:225, 1939. 

44. Krause, A. C., and Weekers, R.: Inositol in Ocular Tissues, Arch. Ophth. 
20:299 (Aug.) 1938. 

45. Woods, A. C.: The Present Policies of the American Board of Ophthal- 
mology and the National Societies in Relation to the Progress of Ophthalmology, 
Tr. Am. Acad. Ophth. 52:5, 1947. 
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This statement, made by Alan Woods in his provocative presidential 
address before the American Academy of Ophthalmology and Otolaryn- 
gology, suggests the challenge to investigators in this area. 


SUMMARY 


The literature on the respiratory activity of the cornea is reviewed 
with respect to several aspects. The relation of corneal respiration to 
the atmospheric environment is analyzed. The respiratory rates of 
the various corneal strata are collected, evaluated and recorded in 
tabular form. Evidence for the presence and operation of the various 
respiratory enzyme systems is discussed. Finally, the possible sources 
of nutrition for the cornea are reviewed. 


Medical Laboratories. 
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News and Notes 
Epitep sy Dr. W. L. 


BENEDICT 


GENERAL NEWS 


Oregon Academy Postgraduate Convention in Ophthalmology 
and Otolaryngology.—The Oregon Academy of Ophthalmology and 
Otolaryngology has announced its tenth annual spring convention, to 
be held from June 19 to June 24, 1949, 

The guest speakers will be: Dr. Lawrence R. Boies, professor of 
otolaryngology, University of Minnesota Medical School, who will dis- 
cuss chronic conditions of the ear and nose and current problems in 
otolaryngology; Dr. Leland Hunnicutt, associate clinical professor of 
otolaryngology, University of Southern California School of Medicine, 
who will speak on hemorrhagic problems in the ear, nose and throat, 
and Dr. Edmund B. Spaeth, professor of ophthalmology, University 
of Pennsylvania School of Medicine, who will discuss surgery of the eye. 

Round table luncheon discussions will be held daily. 

Fee for the postgraduate convention is $75, which includes the cost 
of daily luncheons. 


Royal Australasian College of Surgeons.—The twenty-second 
annual general meeting of the Royal Australasian College of Surgeons 
will be held in Brisbane, June 7 to 10, 1949. A preliminary program of the 
meeting includes, for the section of laryngo-otology, papers on sinusitis 
in children, tumors of the pituitary gland, bilateral abductor laryngeal 
paralysis, control of vertigo and the fenestration operation. In the 
section for ophthalmology, lectures will be given on aspects of the treat- 
ment of intraocular tumors, orbital tumors, surgery of the inferior 
oblique muscle, dacryocystorhinostomy and pathology of the eve. Dr. H. 
G. Wheeler, of Melbourne, is secretary of the College. 


Postgraduate Lectures, University of Glasgow.—The University 


; of Glasgow, Department of Ophthalmology, has announced a series of 
postgraduate lectures to be given in May 1949. The lectures are sched- 
uled as follows: 


May 4: “European Vacation,” Prof. W. J. B. Riddell; May 11: 
“Pupillary Movements,” Dr. Forgus Campbell; May 18: “Structure 
of the Vitreous Humour,” Dr. Antoinette Pirie; May 25: “Bleeding 
and Clotting Within the Eye,” Dr. W. O. G. Taylor. 


SOCIETY NEWS 

Midwestern Section of the Association for Research in Ophthal- 
mology.—The Midwestern Section of the Association for Research in 
Ophthalmology held its organizational meeting in the Elliott Auditorium, 
Oscar Johnson Institute, St. Louis, on Saturday, March 26, 1949. 
William F. Hughes Jr., M.D., was elected chairman; William Howard 
Morrison, M.D., vice chairman, and T. E. Sanders, M.D., secretary 
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and treasurer. The scientific program was enjoyed by sixty-five oph- 
thalmologists, from Ohio, Indiana, Illinois, Wisconsin, Minnesota, Iowa, 
Nebraska, Kansas and Missouri. 

Papers covering a wide range of scientific research in ophthalmology 
were presented. 


Association for the Prevention of Blindness (Mexico).—The medi- 
cal staff of the Mexican Association for the Prevention of Blindness 
announces its annual meeting, to take place from November 6 to 13, 
1949, at the Association Hospital, México, D. F., Mexico. 

Papers to be presented must be sent to the association not later 
than Oct. 1, 1949, and must take not more than fifteen minutes in 
reading time and presentation of slides. 

The fee for inscription at the meeting is 50 pesos (Mexican). 


Western Section of the Association for Research in Ophthal- 
mology.—The section’s annual meeting was held on March 25, 1949 
at the University of California Medical School. <A scientific program 
of general interest was presented, followed by a general meeting, at 
which “Aspects and Activities of the Central Nervous System” was 
discussed by Prof. John B. DeC. M. Saunders, F.R.C.S., professor 
of anatomy and lecturer in medica] history at the University of Cali- 
fornia Medical School. 


Alabama Academy of Ophthalmology and Otolaryngology.—The 
Alabama Academy of Ophthalmology and Otolaryngology announced 


its formation on April 20, 1949. The following officers were elected: 
Chairman, Dr. Frank Clements, of Birmingham ; chairman elect, Dr. Phil 
P. Gilchrist, of Mobile; secretary-treasurer, Dr. Karl B. Benkwith, of 
Montgomery. Committees on credentials and by-laws are now being 
appointed by the chairman. 
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Obituaries 


JOHN ELMER WEEKS, M.D. 
1853-1949 


Dr. John Elmer Weeks was born in Painesville, Ohio, Aug. 9, 
1853, the son of Seth and Deborah Blydenburgh Weeks, and died in 
La Jolla, Calif., Feb. 3, 1949. After a preliminary education in the 
schools of Painesville, and in Corry, Pa., he graduated in medicine 
from the University of Michigan, in 1881, and engaged in general 
practice in Corry, Pa., and Hamlet, N. Y., until Feb. 1, 1882. 

He was an intern of the Work House Hospital, New York, from 
April 1, 1882 to April 1, 1883, and resident physician at the New York 
Emigrant Hospital from April 1, 1883 to April 1, 1885. 

Dr. Weeks began his training in ophthalmology under Dr. Herman 
Knapp at the New York Ophthalmic and Aural Institute. He first 
attended the outpatient department‘in 1883 and then acted as resident 
from 1884 to 1886. It was in the laboratory of this hospital that 
Dr. Weeks, in 1886, investigated acute contagious epidemic con- 
junctivitis (“pink eye”) and discovered the causative organism, which 
has become known as the Koch-Weeks bacillus (Weeks, J. E.: The 
Bacillus of Acute Conjunctival Catarrh, or Pink Eye, Arch Ophth. 
25: 441-451, 1886). Dr. Weeks acted as assistant surgeon and 
instructor in this institution from 1887 to 1889, as well as chief of 
the clinic in the department of ophthalmology in the New York Uni- 
versity Medical College from 1886 to 1888, and occupied a similar 
position at the College of Physicians and Surgeons, New York, from 


: 1888 to 1890. He then became lecturer on ophthalmology in Bellevue 
' Hospital Medical College in 1890 and professor of ophthalmology in 
: 1900, until he was appointed emeritus professor in 1921. He was one 
; of the surgeons of the New York Eye and Ear Infirmary from 1890 
j to 1920. He developed the laboratory of pathology and bacteriology 


at the Infirmary and, together with Dr. George A. Dixon, devised 
a method of roentgenologic localization of intraocular foreign bodies. 

Dr. Weeks was the author of a well known textbook (A Treatise 
on Diseases of the Eye, Philadelphia, Lea & Febiger, 1910) and con- 
tributed many articles to ophthalmologic publications, usually on clinical 
and operative subjects; one of the latter was on a method of restoration 
of the orbital socket. 

He was chairman of the Section on Ophthalmology of the American 
Medical Association in 1905, chairman of the Section of Ophthalmology 
of the New York Academy of Medicine, president of the American 
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Ophthalmological Society in 1921; president of the New York County 
Medical Society, and a member of the New York Ophthalmological 
Society, the Academy of Ophthalmology and Oto-Laryngology, the 
Ophthalmological Society of the United Kingdom and the Royal Hun- 
garian Medical Society. 

He established a scholarship for research work in ophthalmology in 
the University of Michigan Medical School in 1921, and this college, 
his alma mater, conferred on him the honorary degree of Doctor of 
Science in 1934. He received the degree of Doctor of Laws from the 
New York University and Bellevue Hospital Medical College, and 
the University of Oregon Medical School elected him honorary professor 
of ophthalmology. 

Dr. Weeks was a man of singular determination and industry, and 
an unusually dextrous operator, with sound judgment; his quiet 
self assurance and an infinite capacity for work made him the successful 
practitioner that he was during the thirty-eight years that he practiced 
in New York. His opinion and advice were greatly valued by his 
fellow practitioners, and were particularly in demand at the meetings 
and discussions which took place. In 1925 he retired from practice 
in New York city and moved to Oregon. 

While continuing his professional work in Portland, Dr. Weeks 
took great interest in the University of Oregon Medical School and 
in 1939 donated the necessary funds for a library and auditorium, 
which are regarded as among the finest in the country. He found 
congenial opportunity in assisting with advice and financial support 
in the development of the department of ophthalmology, which was 
started in 1944 by Dr. Kenneth C. Swan, and one of his donations 
permitted the foundation of a clinic for binocular vision. The establish- 
ment of an ophthalmologic laboratory in this medical school, Dr. Swan 
writes, was of particular interest to Dr. Weeks, and he frequently 
compared it to his establishing the laboratory at the New York Eye 
and Ear Infirmary in 1890. The laboratory in Portland is now com- 
pletely equipped, and, with its excellent museum, will shortly be moved 
to larger quarters and will be named in memory of Dr. Weeks. 

Dr. Weeks lived long, but never grew old, and to the end retained 
an ardor and alertness that were envied by all; his modesty, his unfailing 
equanimity and his superb courage were remarkable. When asked, 
aiter he had retired, where he would advise a young ophthalmologist 
to settle, he replied, “Wherever the competition is the keenest.” 

He married Miss Jennie Post Parker in 1890; she was his devoted 
companion and helpmate fer the many years of his life and made 


possible a family life which was singularly happy. Their daughter 
R. Mount of Portland, Ore. 


married Dr. F. 
ARNOLD KNAPP. 
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Abstracts from Current Literature 


Epirep By Dr. WILLIAM ZENTMAYER 


Cornea and Sclera 


PENICILLIN IN INTERSTITIAL Keratitis. J. V. Ktauper, Am. J. 
Syph., Gonor. & Ven. Dis. 31: 575 (Nov.) 1947. 

Seventy-two patients, 22 male and 50 females between the ages of 
5% and 46 years, with interstitial keratitis were treated with penicillin. 
Sufficient time has elapsed to evaluate the results of treatment in 59 of 
these patients. Forty-one of the 59 patients were given intramuscular 
injections of 50,000 units of commercial sodium penicillin every four 
fours for forty-eight consecutive doses in eight days, to a total amount 
of 2,400,000 units. For the remaining 18 patients the total dose of 
penicillin ranged from about 500,000 (2 patients) to about 4,000,000 
units. The majority received about 2,000,000 units in eight days. Peni- 
cillin was well tolerated, without serious untoward reactions. The 
Herxheimer reaction was absent after initial treatment. Twenty-five 
patients were given penicillin alone. Nine patients received penicillin 
combined with eight to twelve inductions of fever with vaccines; 21 
patients, penicillin, fever therapy and chemotherapy; 4 patients, peni- 
cillin and chemotherapy. In the 25 patients treated with penicillin only, 
interstitial keratitis progressed favorably or was retrogressing at the 
time penicillin was given, so that supplemental treatment was not 
regarded as necessary. Penicillin, like chemotherapy, did not prevent 
an initial attack of interstitial keratitis, involvement of the second eye 
or recurrence of the disease in the previously affected eye. The absence 
of any striking result in the final visual acuity of the penicillin-treated 
patients is consistent with clinical observation that penicillin does not 
uniformly exert an immediate favorable effect on active interstitial 
keratitis. The considerable individual variation in the course of this 
disease is apparently not altered by penicillin therapy. Interstitial 
keratitis which was retrogressing at the time of treatment pursued a 
favorable course, as did mild forms of the disease. An occasional 
patient with a severe form of the disease seemed to be benefited ; such 
other patients were definitely not improved by penicillin or any other 
method of treatment. Retreatment with penicillin in refractory cases did 
not seem to be of benefit. There was no apparent effect after the local use 
of penicillin. The addition of penicillin to the therapeutic agents for 
interstitial keratitis does not give results superior to those of other 


forms of treatment. J. A.M. A. (W. ZentMayer.) 
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On Resutts Ostainep By ConJUNcTIVAL HOODING OF THE 
CorNEA FoR SERPIGINoUs Utcer. A. Kertresy, Brit. J. Ophth. 
32: 36 (Jan.) 1948. 


The procedure consists in covering the whole cornea by a conjunc- 
tival flap. The operation is described in detail. Against the objections 
which have been raised to this method can be set the saving of an eye, 
or, rather, the saving of vision that would have been lost by any other 
treatment, and the duration of medical attendance expressed in days 
of hospitalization. 


The average stay in the hospital was four days, and a later stay of 
three days when the patient returned for removal of the hood, at least 
six months after the operation. Tables are given showing that in a 
series of 56 patients treated conservatively, vision was improved in 26, 
worse in 4 and unchanged in 26, whereas in a series of 56 patients 
treated by hooding, vision was improved in 45, worse in 1 and unchanged 


in 10. 
Total conjunctival hooding of the cornea is being increasingly 


employed by Kettesy for keratitic processes. W. ZENTMAYER 


INTERSTITIAL KERATITIS AND PENICILLIN. I. Vorstx, Bull. Soc. 
d’cpht. de Paris, February 148, p. 47. 


In the case reported, interstitial keratitis had existed in one eye 
for some time and had appeared in the other eye at the time of the 
treatment with penicillin, which was given locally, by subconjunctival 
injection and, generally, by intramuscular injection. The author was 
impressed with the fact that subconjunctival injection was apparently 
most efficacious in the acutely inflamed eve. He raises the question 
whether the penicillin acts as a bacteriostatic or as an antiallergic agent. 


LL. 


MAYER. 


A Case oF RHEUMATIC Episcieritis. C. Epstrom and 
G. OsTERLUND, Acta ophth. 26:1, 1948. 


A man with chronic rheumatic polyarthritis exhibited episcleral 
nodules in each eye. Histologic examination of these nodules showed 
that specific rheumatic tissue changes were present. Material from an 
excised nodule failed to grow on Loewenstein’s substrate and produced 
no tuberculous changes on being injected into a guinea pig. At autopsy, 
rheumatic granulomas of the Aschoff type were demonstrable in the 
myocardium. 


O. P. PERKINS. 


Experimental Pathology 


REGENERATION OF THE CORNEAL STROMAL CELLS: I. TECHNIQUE 
FOR DESTRUCTION OF CORNEAL CORPUSCLES BY APPLICATION OF 
SoLIDIFIED (FrozEN) CaArBpon Dioxipe. A. E. MAUMENEE and 
W. Korneivern, Am. J. Ophth. 31: 699 (June) 1948. 


Maumenee and Kornblueth found that freezing various-sized areas 
of the cornea to — 78 C. for three to five seconds produces a convenient 
lesion for the study of regeneration of the cells of the corneal stroma. 
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These lesions do not disrupt the corneal lamellas, are not liable to 
secondary infection and cause little inflammatory reaction. After the 
lesions have healed, the cornea is clear. W. S. REEse. 


TissuE RESEARCH AND CELL CULTURE OF THE CoRNEA. D. Hoor, 
Am. J. Ophth. 31: 709 (June) 1948. 


Hoof believes that her preliminary experiments in tissue culture 
show the possibility of growth of the parenchyma cells out of the sub- 
stantia propria. Her results would seem to substantiate the theory that 
the corneal graft lives as an independent tissue within the host’s cornea, 
as advanced by Marchand, Fuchs, Filatov, Castroviejo, Leoz, Ortin, 
Ascher, Sommer and others. W. S. REESE. 


General Diseases 


Mikuticz’s DisEASE AND SyNpRoME. P. Heatu, Am. J. Ophth. 
31:955 (Aug.) 1948. 


Heath reports a case of “pure’’ Mikulicz disease and several cases 
of enlargements of lacrimal glands due to tuberculosis, sarcoid, gout, 
syphilis and giant follicular hyperplasia. He discusses the differential 
diagnosis and states the belief that so-called Mikulicz’ disease is prob- 
ably a granulomatous response of lymphatic tissue of the reticulo- 
endothelial system to a stimulus. W. S. REESE. 


XERODERMA PIGMENTOSUM WITH AFFECTION OF THE Eye. J. S&B¢, 
Brit. J. Ophth. 32: 398 (July) 1948. 


After a brief description of xeroderma pigmentosum and melanoma 
in general, Seb¢ reports 3 cases in which the eye was involved. In 
the first case a pterygium-like tumor developed at the age of 15, and 
lentigenes were present on the skin. The tumor was excised at the 
age of 17. New growths of the skin which proved microscopically to 
be malignant were constantly reappearing. The second case was that 
of a brother of the first patient. He had a history of the presence of 
brown spots on the face, neck and extremities for many years. At the 
age of 27 a tumor developed on the neck. In the right eye a vascular 
spot appeared on the conjunctiva. The familial incidence suggested that 
the disease was hereditary and was in ali probability due to a recessive 
gene. In a third case of xeroderma pigmentosum a small, whitish tumor 
of the corneal limbus of the left eye appeared at the age of 10 years. 
Eight years later the tumor had infiltrated the entire cornea and part 
of the sclera. The right eye became similarly affected. Both eyes were 
blind at the age of 20 years and were enucleated. The new growths 
spread over the entire face, and death occurred one year later. 

The author stresses the importance of keeping this disease in mind, 
even in cases of a seemingly benign tumor in the eye when it appears 
in conjunction with pigmented spots in the skin. Finally, mention is 
made of the eugenic measures that should be taken in order to prevent 


the spread of this serious, hereditary disease. W. ZENTMAYER 
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Glaucoma 


Mi_p Apo-tpH Posner and A. ScHLossMAN, Am. J. 
Ophth. 31: 679 (June) 1948. 


Posner and Schlossman remark the mildness of glaucoma in certain 
cases, in which the fundi, fields and central vision remain unaltered for 
years. They report 17 of a total of 40 such cases in a series of 373 
cases of glaucoma. They suggest that the severity of the disease be 
determined before miotic therapy is instituted. W. S. Reese 


INTRAOCULAR PRESSURE OF NORMAL AND GLAUCOMATOUS EYES AS 
AFFECTED BY Accessory LigHT StimuLt. R. B. ZARETSKAYA, 
Am. J. Ophth. 31: 721 (June) 1948. 


| Zaretskaya studied fluctuations in the intraocular pressure due to 
( light stimuli, especially white or colored light, on the second eye. He 
suggests that, since green light causes a decided drop in intraocular 
pressure in glaucomatous patients, advantage might be taken of this 
therapeutically by use of green spectacles. W. S. Rese. 


ProvocaTIvE Tests AND GLAucomMA. A. Ann. d’ocul. 
181: 338 (June) 1948. 


The author decries the idea held by many ophthalmologists that 
increased tension and glaucoma are synonymous. 

In many instances, early in the disease the periods of increased 
tension are transitory. A provocative test would be of great value in 
diagnosis of incipient glaucoma and of the so-called soft glaucoma. The 
use of a mydriatic, such as atropine, is not an acceptable method. If 
the drug produces an acute attack, it is difficult to counteract its effect. 
The results are also uncertain, since in some cases of glaucoma the 
tension is not elevated, and it may even be lowered. 

Seidel was the first to suggest the darkness test. The subject is kept 
in darkness for thirty to sixty minutes, and the glaucomatous subject 
may show an appreciable rise in tension. The author does not believe 
that the rise in tension is dependent on dilatation of the pupil and 
embarrassment of the angle. He feels that it is due directly to the action 
of light on the hypophysis. The result is negative if the diencephalon is 
not in a stage of excitability. 

’ Another provocative test is the massage or compression of the eye- 
ball. There is first a drop in tension and then a secondary rise. The 
results are not always reproducible, however. 


The use of caffeine, likewise, is not reliable and when tried on known 
glaucomatous subjects may not cause a rise in tension. 

The raising of the venous pressure and the lability test of Schoenberg 
and Bloomfield are discussed in detail. The author feels that immersion 
of the hands in cold water may raise the intraocular tension through 
the thalamic centers and that the vascular response to cold is not sig- 
nificant. He cites the fact that ligation of the jugular veins does not 
cause an increase in intraocular tension. 

In conclusion, the water-drinking test of Schmidt is discussed. This, 
like most of the other tests. is an attempt to disturb the capillary pres- 
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sure, since the intraocular pressure varies as the capillary pressure. The 
author believes that whenever these tests are positive their effect is 
exerted through the hypothalamic centers. 

The results of the tests depend on the state of the diencephalon at 
the time the test is performed. It must be remembered that an increase in 
tension is only one of the signs of glaucoma and that the disease may be 
present despite a normal or subnormal tension. 


P. R. 


A Fattinc DoGMA: OcuLaR HYPERTENSION IN GLAUCOMA. 
Marguez, Ann. d’ocul. 181: 351 (June) 1948. 


The author reviews his personal observations on glaucoma and the 
concepts that have been advanced concerning the etiology of the disease. 
In the great majority of cases too great importance has been attached 
to the ocular hypertension. In cases of acute glaucoma the tension 
is the predominant feature, whereas in cases of chronic simple glaucoma 
the cupping of the nerve head and changes in the fields are most apparent. 

It is evident that in the majority of cases of glaucoma the signs and 
symptoms of glaucoma and ocular hypertension occur together. There 
are some cases of glaucoma without hypertension and cases of hyper- 
tension wtihout glaucoma. In general, there are two types of glaucoma: 
the anterior type, which affects the ciliary body and is usually acute, 
and the posterior type, which affects the nerve and the retina and is 
usually chronic, and not necessarily accompanied with hypertension. In 
the latter category may fall cases of cavernous atrophy without field 
changes or field changes without atrophy. 

The present consensus is that ocular tension is not the only factor in 
glaucoma. In many cases the tension is promptly reduced by operation 
but the visual defects continue unabated. 

It is not enough to treat glaucoma by attempting to reduce the intra- 
ocular pressure. One should try to treat the capillaries of the optic 
nerve. Vasodilator substances or rutin may be tried. The author is 
of the opinion that in chronic simple glaucoma hypertension is not the 
cause, but only one of the symptoms. P. R. McDonatp. 


M. 


Injuries 
TRAUMATIC CysTs OF THE IRIS DUE TO EPITHELIAL IMPLANTATION. 


J. A. Gatiino and A. Benjamin, Arch. de oftal. de Buenos 
Aires 22: 124 (April-June) 1947. 


The appearance of cysts in the anterior chamber and stroma of the 
iris represents one of the least frequent sequelae of perforating traumas 
of the eye, especially of those which denote a certain amount of violence, 
such as that in the authors’ case. They express the belief that the 
history in this case entirely confirms the theory of migration and 
implantation of the corneal epithelium, in view of the large number of 
cysts of every size which were found implanted in the iris and free in 
the anterior chamber. M. E. ALvano. 
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Ocular Muscles 


ANATOMIC FACTORS IN THE ETIOLOGY OF HETEROTROPIA. 
G. Am. J. Ophth. 31: 781 (July) 1948. 


Scobee discusses the anatomic factors which he believes are respon- 
sible for 90 per cent of all cases of heterotropia appearing in the first 
six years of life. He classifies the causes of heterotropia as follows: 
(1) anatomic: (a) abnormal origins of muscles, (>) abnormal inser- 
tions, (c) abnormal muscle slips, (d) abnormal check ligaments, (e) 
abiotrophies; (2) innervational: (a) nervous (anomalies of conver- 
gence and divergence), refractive (accommodative), amblyopic 
(any organic obstacle to fusion); (3) paretic: (a) toxic, (b) trau- 
matic, (c) congenital. W. S. 


RICHARD 


REESE. 


A TECHNIQUE FOR MuscLe RESECTION WitTHOUT THE USE OF THE 
Prince Forcers. E. YAsuna, Am. J. Ophth. 31: 972 (Aug.) 1948. 
Yasuna describes a simple technic for muscle resection in which a 
double-armed suture is placed near the insertiofi of the muscle and 
then beyond it and the intervening tendon resected, ordinary forceps 
being used instead of the Prince forceps, which he considers unsafe. 


W. S. REEsE. 


Operations 
FURTHER EXPERIENCES WITH INTEGRATED Eyes AND VITALLIUM 
ImpLtants. W. L. HuGues, Am. J. Ophth. 31: 854 (July) 1948. 
Hughes describes an operation in which he uses a vitallium® implant 
with an aperture to provide for fixation of an artificial eye. He makes 
a preliminary report on 5 cases. W. S. Rees. 


OcuLaR SURGERY. FELICIANO PALOMINA DeENa, An. Soc. mex. de 
oftal. y oto-rino-laring. 21: 88 (April-June) 1947. 


Palomina Dena states that corneal grafting and the technic of kera- 
tectomy have progressed until they are now perfected and give satis- 
factory results. The intracapsular cataract operation offers the greatest 
security. In the present treatment of retinal detachment localization of 
4 a tear is unnecessary. Strabismus is no longer fundamentally a surgical 
problem. Glaucoma continues to be the chief problem in ophthalmology, 
and until the etiologic and pathogenic factors are determined, surgical 
treatment will be symptomatic, and the disease will remain as an impor- 
tant cause of blindness. 


M. E. ALvaro. 


The Pupil 
Tonic Pupit PRopuCED BY THE RETROBULBAR INJECTION OF ALCOHOL. 
R. Weekers, Ann. d’ocul. 181: 193 (April) 1948. 


The retrobulbar injection of alcohol is an accepted method of treating 
pain in the eyeball. The injection of 1.5 cc. of a 40 to 50 per cent 
alcohol has no effect on the retina or the optic nerve. The only compli- 
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cation previously described was a transitory paresis of the ocular muscles. 
The author has seen persistent changes in the pupillary reactions follow- 
ing the procedure. These changes have led to interesting speculation 
concerning the pathogenesis of Adie’s syndrome. 

The pupillary changes were noted in 4 patients, 3 men and 1 woman. 
These alterations did not follow-an excessive injection of alcohol. Three 
stages were noted in the pupillary disturbances: 1. The pupil was dilated 
and did not react to light or in accommodation. This stage lasted several 
weeks. 2. The pupil was dilated and did not react to light. The 
reactions in accommodation and convergence were present, and recovery 
was very slow. In this stage the pupillary reaction simulated Adie’s 
syndrome. In time the third stage was noticed. 3. The pupil was 
dilated and appeared to be fixed to light; however, with the slit lamp 
a faint response to light was noted. The accommodation-convergence 
reaction was still tonic. This stage may remain for years. 

In attempting to explain the pharmacodynamics of this pupillary 
abnormality, the effects of several drugs were investigated. The affected 
eyes were shown to be sensitive to methacholine, as first demonstrated 
by Adler and Scheie. The author believes that the tonic pupil following 
the retrobulbar injection of alcohol is produced by a lesion of the 
iridoconstrictor (parasympathetic) fibers in the orbit. 


P. R. McDona cp. 


Retina and Optic Nerve 


THE PRESENT STATE OF THE PROBLEM OF RETINITIS PIGMENTOSA. 
I. Brro’, Brit. J. Ophth. 32: 411 (July) 1948. 


It is evident that typical retinitis pigmentosa, in the majority of cases, 
is not an independent ophthalmic disease but a manifestation of a widely 
branching complex, the nucleus of which is the pathologically altered 
functions of the pituitary and the diencephalon and the hormonal con- 
sequences thereof. 

The author emphasizes the dual pathogenesis of the disease, as 
described by Redslob, namely, (1) inherited, and (2) “sui generis,” 
or “autonomous.” The inherited type is further divided into the reces- 
sive type and that inherited as a dominant. 

In contradistinction to the hereditary form, the autonomous form 
is a sequel of such diseases as the acute exanthems, inflammations, toxic 
diseases and permanent circulatory impairment; and the hereditary and 
autoromous forms have certain clinical differences. The autonomous 
form is not without the possibility of permanent improvement, but no 
treatment can be expected to influence the inherited disease. 


W. ZENTMAYER. 
PROGNOSIS OF RETROBULBAR Nevuritis. W. F. T. Tattow, Brit. J. 
Ophth. 32: 488 (Aug.) 1948. 


The purpose of the investigation was to discover in how many cases 
of retrobulbar neuritis disseminated sclerosis eventually developed, after 
a number of years. Tatlow summarizes his study as follows: The 
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records of 46 patients with retrobulbar neuritis were taken from the 
hospital files. Eleven patients were not traced; 4 were dead, and 1 
refused examination. The remaining 30 patients were examined from 
ten to forty-seven years later. Twelve patients were found to have 
abnormal neurologic signs apart from those referable to the eyes, but 
only 1 was bedridden with disseminated sclerosis. The eventual prog- 
nosis of visual recovery was good. Of the 24 patients with unilateral 
involvement, 1 was blind; and of the 6 with bilateral disease, 2 were 
blind in both eyes and 2 were blind in one eye. The importance of 
examination of cerebrospinal fluid for evidence of syphilis in cases of 


retrobulbar neuritis is stressed. W. ZENTMAYER 


RETINAL CHANGES WITH ACUTE REDUCTION OF VISION AS INITIAL 
Symptoms OF INFECTIOUS MoNoNuUCLEosIs. G. Karpe and P. 
Wie1neG, Acta ophth. 26: 19, 1948. 


A case of infectious mononucleosis is reported in which an edematous 
swelling, about 7 D. in elevation, developed in the macular region of 
the retina of one of the patient’s eyes. On recovery of the patient, the 
swelling subsided, leaving only scattered granules of retinal pigment 
as an aftermath, with no evidence of underlying choroiditis. This case 
is regarded as further evidence that infectious mononucleosis possesses 
a certain neurotropism, in addition to an affinity for the lymphatic organs. 


O. P. PERKINS. 


PERIPHLEBITIS RETINAE AND Its RELATION TO THE PRIMARY TUBER- 
cuLous INrecTion. M. Haarr, Acta ophth. 26:41, 1948. 


A survey of the clinical picture of periphlebitis retinae is given. 
Four cases are reported,in which the disease seems to have developed 
in connection with a primary tuberculous infection elsewhere. It is 
therefore emphasized that periphlebitis retinae is not an isolated ophthal- 
mic disease but, rather, a localized manifestation of a systemic process. 
The disease is closely related to erythema nodosum. Other localizations 
of a perivascular process may occur, such as in the central nervous 


system, joints, pleura and kidneys. O. P. Perxins 


RETINITIS PIGMENTOSA WITH SPECIAL REFERENCE TO Ortoxocic, NEvU- 
ROLOGIC AND ENDOCRINE COMPLICATIONS. E. KJyERRUMGAARD, 
Acta ophth. 26: 55, 1948. 


The author presents a statistical survey of 150 cases of retinitis 
pigmentosa in several institutions for the blind. Various ocular, otologic, 
neurologic and endocrine complications, or concomitant findings, are 
discussed. The author stresses that, though developmental anomalies may 
be of very different natures and be localized in widely different parts 
of the body, they may still be the result of one lesion affecting a gene, 
or group of genes, at a given time in embryonic development. 


O. P. PERKINs. 
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Tumors 


A Myxo-HAaEMANGIOMA SIMPLEX OF THE CONJUNCTIVA Butsi. A. 
Bakker, Brit. J. Ophth. 32: 485 (Aug.) 1948. 


A rapidly growing, finger-like tumor with a broad, short pedicle : 
was removed from the bulbar conjunctiva of the right eye in a woman 
aged 35. The tumor had a cherry red color and a smooth surface and 
was surrounded by a thin fibrous capsule. The diagnosis was heman- 
gioma simplex of the conjunctiva bulbi with signs of intensive prolifera- 
tion and myxomatous degeneration. 


W. ZENTMAYER. 


INDICATIONS FOR CONTACT RADIOTHERAPY IN TREATMENT OF TUMORS 
OF THE Lins. F. BacLesse and A. ENNuyer, Arch. d’opht. 7: 5, 
1947, 


The authors report a review of 200 cases. They first describe the 
procedure involved with the use of a contact radiotherapy machiné 
designed by Philips. A number of photographs, showing conditions 
before and after treatment, accompany the article. The tumors for which 
this treatment is indicated are many. Epitheliomas and angiomas of the 
lids are the most frequent. The method is also of equal value in the 
treatment of epitheliomas of the cornea. In the authors’ experience, ; 
no late ocular damage has been observed. The technic constitutes the i 
best protection for the eye. It also allows the ambulatory treatment of 
a large number of patients. S. B. MARLow. 3 


SyYMPATHICOBLASTOMAS WITH METASTASES TO THE ORBIT. H. OLESEN 
and F. Sygntort, Acta ophth. 26: 67, 1948. 


The authors give a lucid description of the genesis, pathologic charac- 
teristics and symptoms of sympathicoblastomas. They stress the diffi- 
culty of differential diagnosis, particularly from chloroma. Two cases . 
are reported, with photomicrographs of the tumor. 


O. P. PERKINS. 


Uvea 


CONTRIBUTION TO DATA ON SIGHT DISTURBANCES CAUSED BY 
LIFERATION OF PIGMENT EPITHELIUM. M. Rapnort, Brit. J. Ophth. 
32: 423 (July) 1948. 


Radnot states that serious disturbance may be caused by proliferation 
of the pigment epithelium of the iris in the case of after-cataract resulting 
from the deposit of pigment on the surface of the remaining capsule. 
The author describes the case of a woman aged 83 in whom, after an 
intracapsular extraction with a round pupil, the surface of the vitreous 
was covered with a pigment layer, similar to the so-called Pigment- 
nachstar. 


W. ZENTMAYER. 


OPERATIVE TREATMENT OF FIvE CAseEs oF IRIDODIALYsIs. S. GOr- 
DUREN, Brit. J. Ophth. 32: 429 (July) 1948. 


Gordiren employs a slight modification of Golowin’s operation for 
the correction of iridodialysis. A keratome incision is made just at 
the level of the root of the iris and parallel to its anterior surface. The 
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knife is slowly withdrawn, and the root of the iris is allowed to come 
between the lips of the incision with the outflow of aqueous; then, with 
two spatulas, slight adjustments are made to keep the root of the iris 
evenly in the lips of the wound. Atropine is instilled, and both eyes are 
bandaged. In 3 of the cases the iridodialysis was corrected. A deep 
groove was left in the margin of the pupil. W. Zeweusves 


Visual Tracts and Fields 


WIDENING OF THE ANGIOSCOTOMA IN THE ALARM REACTION. M. R. 
Cuotst, Am. J. Ophth. 31: 821 (July) 1948. 


Cholst gives the following summary: 

1. In this study the effect of alarm on the angioscotoma and on the 
possible physiologic mechanism involved is presented. 

2. A widening of the angioscotoma was demonstrated in the 3 cases 
studied; the scotoma gradually returned to normal shortly after the 
cause was removed. 

3. This effect of fright might be a source of error in the mapping of 
the blindspot when routine central scotometry is performed on subjects 
in an apprehensive state. W. S. Rema. 


BITEMPORAL VISUAL FIELD DEFECT IN AQUEDUCT STENOsIS. M. Barp- 
RAM, Acta ophth. 26: 25, 1948. 


The author reports 2 cases of stenosis of the aqueduct in which 
papilledema and bitemporal field defects were evident. Ventriculographic 
studies demonstrated a distended third ventricle pressing down into an 
expanded sella. Hence it is important to consider the possibility of a 
lesion in the posterior fossa when one is confronted with this combina- 


tion of signs. O. P. PERKINS. 
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Book Reviews 


Sulla teoria delle aberrazione monochromatiche nell’occhio umano. 
By G. Carlevaro Parma, M.D. Pp. 160, with 153 illustrations. 
Torino, Italy: Resenberg and Sellier, 1943. 


This book gives a thorough exposition of the work of von Helmholtz, 
Tscherning and Gullstrand on the subject of monochromatic aberrations 
of the eye. Of the three parts, the first is devoted to the presentation 
of the elements of mathematics necessary to a consideration of the alge- 
braic, geometric and trigonometric aspects, presented in the other two 
parts. The second part is also introductory in content, since it deals 
with theories and laws and their application to image formation in 
general. 

Part three contains the author’s exposition of the subject, together 
with his original contributions to it. Keratoscopic findings with the 
Gullstrand mire permit the classification of corneal asymmetries into 
three groups, according to the distortion of the corneal reflex in the 
various meridians and the decentration of the pupil. By a method of 
subjective stigmatoscopy, the authors and two other subjects made their 
observations, which are reproduced to show in various cross sections 
the caustic curve as it is projected on the retina by changing the focus 
of the eye with lenses placed before it. Thus the composition and 
distribution of light rays emitted by a luminous point are analyzed as 
they are refracted in the eye. e 

The author further discusses, in relation to spherical aberration, 
decentration of the pupil and of the corneal optic zone, and the path of 
rays in the astigmatic eye. The application of objective stigmatoscopy 
and ophthalmoscopy to the problem of monochromatic aberrations of 
the eye is briefly presented. 

The book is carefully planned and presented and yet is easier to 
follow than is usual with so complete a presentation of this difficult 


subject. Joseru J. Lo-Prestt. 


Transactions of the Pacific Coast Oto-Ophthalmological Society, San 
Francisco, 1948. 


This is the report of the thirty-second annual meeting of the Pacific 
Coast Oto-Ophthalmological Society, which is patterned after the Acad- 
emy of Ophthalmology and Otolaryngology. The meetings were held 
June 7, 8, 9 and 10, 1948, in Seattle. Instructional courses and scientific 
papers on both ophthalmology and otolaryngology were delivered. A 
list of papers presented on ophthalmology and their authors follows: 
“The Roentgen Ray Treatment of Uveitis,” Moacyr E. Alvarado, M.D.; 
“Thyrotropic Exophthalmos: Report of Three Cases Treated Medically,” 
Clarence A. Veasey Jr., M.D.; “Lighting and Visual Efficiency,” James 
R. Powell, M.D.; “Divergence Insufficiency as a Practical Problem,” 
L. Weston Oaks, M.D. ; “Accommodative Defect Following Atmospheric 
Concussion,” Homer E. Smith, M.D.; “The Corneal Lens; a New Type 
of Plastic Contact Lens: A Preliminary Report,” Maurice W. Nugent, 
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M.D. ; “Cyclodiathermy—Indications, Technic and Results,” Andrew de 
Roetth, M.D. ; “Some Tumors of the Iris,”” Charles W. Browning, M.D., 
and Kenneth C. Swan, M.D.; “Hemorrhage Into the Anterior Chamber 
in Nonperforating Injuries,” Robert C. Laughlin, M.D. 


FrANcis HEED ADLER. 


Elementos de cirurgia do cristalino (Tratamento cirurgico da cata- 
racta). By A. Lopez d’Andrade, Director of the Institute of 
Ophthalmology of Dr. Gamma Pinto, Professor of Ophthal- 
mology in the Faculty of Medicine of Lisbon, Portugal. Bertrand 
Brothers, 1947. 


This is a practical treatise on the surgical treatment of cataract as 
carried out in the Institute of Ophthalmology of Dr. Gamma Pinto 
in Lisbon. It concerns the author’s technic primarily, rather than 
a review of the literature. There are a brief chapter on the embryology 
and anatomy of the lens and good chapters on the indications for opera- 
tion for the usual type of cataract and for various atypical forms. The 
operations are well illustrated with photographs and drawings. There 
is a good section on postoperative complications and their treatment. 


Francis H. Apter. 


Malattie cutanee e veneree ed alterazione oculari. By G. Sala and P. 
Noto, with foreword by Prof. A. Crosti and Prof. B. Alajmo; 
Edited by S. F. Flaccovio. Price, 1,500 lire. Pp. 410. Palermo, 
Italy, 1948. 


elhis volume, by an ophthalmologist and a dermatologist, is an impor- 
tant Italian publication, showing the close relation of these two branches 
of medicine. The authors did not limit their observations to the diseases 
of the skin surrounding the eye, but made a complete clinical and 
pathologic study of generalized diseases of the skin affecting the interior 
of the eye. The volume, of 410 pages, is divided into sixteen chapters, 
including “Epithelial Dystrophies,” “Allergic Dermatoses,” “Derma- 
toses Due to Parasites,” “Infection and Avitaminoses,” “Precancerous 
Lesions,” “Hemorrhagic Syndrome” and “Venereal Diseases.” 

A large bibliography completes this interesting and well written book, 
for which the authors deserve a great deal of credit. 


Vito La Rocca. 
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Archives. Subject entries are made for all 
articles. Author entries are made for original 
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views, Obituaries and Society Transactions 
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Abnormalities and Deformities: See also un- 
der names of organs ard regions, as 


of arachnodactyly, ectopia len- 
tis and other congenital anomalies 
(Marfan’s syndrome) in E. family, *276 

Abscess: See under names of organs and 
regions 

Accommodation and Refraction: See also 
Astigmatism; Glasses; Myopia; etc. 

clinical aniseikonia, 506 

comparison of aniseikonic test instruments 
and prolonged induction of artificial an- 
iseikonia, 640 

reserve accommodation, *701 

sodium-vapor lamp and its use for refrac- 
tion, 104 

studies on effect of certain stimulants on 
accommodation of eye and of threshold 
value for effect of vitamin Bi on ac- 
commodation, 355 

study of refraction according to technic 
used by some North American ophthal- 
mologists, 649 

voluntary dissociation of accommodation 
and convergence faculty; 2 observations, 
*599 


Acid, Nicotinic: See Nicotinic Acid 
Adaptation; widening of angioscotoma in 
alarm reaction, 764 
Adaptometer: See Accommodation and Re- 
fraction; Vision 
Adenoma of pituitary gland, *230 
Adolescence; corneal grafts in child and 
adolescent, 640 
Adrenals; changes in ocular fundus associ- 
ated with pheochromocytoma of adrenal 
gland; report of 3 cases, 505 
neuroblastoma with orbital metastases, 105 
Aeronautics: See Aviation and Aviators 
After-Image: See Vision, physiology 
osia: See Aphasia 
Agraphia: See Aphasia 
Air; metabolism of cornea, *736 
Air Forces: See Aviation and Aviators 
Air Passages: See Respiratory Tract 
Alarm Reaction: See Adaptation 
Alcohol: See Orbit 
Wood: See Methyl Alcohol 
Alcoholism; character of nystagmus induced 
by amytal in chronic alcoholics, 490 
Alexia: See Aphasia 
Allergy: See Anaphylaxis and Allergy 
Aluminum and Aluminum Compounds; effect 
of aluminum and its alloys on eye, 238 
Amaurosis: See Blindness 
Amblyopia: See Blindness 
Ambrose, A.: Simplified perimeter of wall 
type, *63 
Amentia: See Feeblemindedness 
American Board of Ophthalmology, 246, 354 
candidates for board examinations, 637 
Ametropia: See Hyperopia; Myopia 
Amytal: See Anesthesia 
Anaphylaxis and Allergy; allergic ocular re- 
action to tuberculin test; bilateral cycli- 
tis and neuroretinitis, *436 
conjunctival eosinophilia and eosinophilia 
in blood, 482 
relation of allergy to acute iritis, 106 
significance of intracutaneous test for hy- 
persensitivity to uveal pigment, 364 
xanthelasma and autonomic nervous sys- 
tem; new syndrome, 236 
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Anesthesia; character of nystagmus induced 

by amytal in chronic alcoholics, 490 
motor block of extraocular muscles by 

deep orbital injection, *5 

Anesthetics: See Anesthesia 

Aneurysm; mechanism of production of mas- 
sive preretinal hemorrhage following 
rupture of congenital medial-defect in- 
tracranial aneurysm, 364 

Angioid Streaks: See under Retina 

aoa angiomatosis of retina in infant, 


histopathologic aspects of retrolental fibro- 
plasia, *55 
indications for contact radiotherapy in 
treatment of tumors of li 
juxtapapillary hemangioendothelioma of ret- 
ina; report of case, *178 
of retina; treatment with diathermy, 503 
Angioscotoma: See Scotoma 
Angiospasm: See under Retina 
Aniridia: Iris, absence 
Amioastin See dation and Re- 


fracti 

Ancmalies:. See Abnormalities and Deformi- 
es; and under names of organs and 
regions, as Choroid, absence; Iris, ab- 
sence; etc, 

Anopsia: See Blindness 

Antistin®; tolerance of contact lenses, 649 

Antitoxin: See Staphylococci 

Aphasia; agnostic alexia without agraphia 
ee trauma; report of case, 490, 
51 


developmental, also known as _ congenital 
word-blindness and sometimes referred to 
as alexia or dyslexia, 490 
Aphthae: See Stomatitis 
Aplasia: See Nerves, optic 
Apparatus: See also Instruments 
low power infra-red microscope, 645 
Aqueduct of Sylvius: See under Brain 
Aqueous Humor; clinical experiments with 
new ways of influencing intraocular ten- 
sion; use of rutin to enhance tension- 
reducing effect of miotics by reducing 
of blood-aqueous barrier, 
*429 


effects of nitrogen mustard on permeability 
of blood-aqueous humor barrier to Evans 
blue, 1 

influence of local arterial blood pressure 
on aqueous humor and intraocular pres- 
sure; experimental study of mechanisms 
maintaining intraocular pressure, 97 

parasympathomimetic effect in human eyes 
with and without chronic simple glau- 


coma, 639 
pharmacology of blood aqueous barrier, 
366 


studies of physiology of eye using tracer 
substances; steady-state ratio of sodium 
between plasma and aqueous humor in 
guinea pig, 1 
studies on outflow pressure of aqueous in 
human beings, 103 
Arachnodactyly; inheritance of arachnodac- 
tyly, ectopia lentis and other congenital 
anomalies (Marfan’s syndrome) in E. 
family, *276 
Area Martegiani: See Vitreous Humor 
Ariboflavinosis: See Riboflavin 
Armed Forces Personnel: See Aviation and 
Aviators; Military Medicine; etc. 
Arsphenamines, corneal changes during” treat- 
ment with, 641 
Arteries: See also Aneurysm; Arteriosclero- 
sis; Blood pressure ; Blood vessels; 
Thr Vv System; etc. 
carotid ; treatment of thrombosis of cavern- 
ous sinus with intra-arterial injections of 
penicillin, 365 
Hypertension: See Blood — high 
Retinal: See Retina, blood supply 
variations in system of sah my ‘a posterior 
ciliary arteries, 95 
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Arteriosclerosis; capillary fragility and cu- 
taneous lymphatic flow in relation to 
systemic and retinal vascular manifesta- 
tions; rutin therapy, 649 

retinal arteries or arterioles, 481 
Arthritis: See also Rheumatism 
rheumatoid; scleromalacia perforans; 
port of case, *183 
Asthenopia; reserve accommodation, *701 
Astigmatism; size of line in Maddox-rod test, 


study of refraction according to technic 
used by some North American ophthal- 
mologists, 649 


Atkinson, W. 8.: ustard gas (2- 
chloroethyl report of 


2 cases, 497 

Atopy: See Anaphylaxis and Allergy 

Atrophy: See under names of organs and 
regions, as Nerves, optic; etc. 

Atropine methylnitrate ; mydriatics; clinical 
observation, *50 

use of antihistaminic drugs in control of 
atropine dermatitis and conjunctivitis, 
*583 

C.: Early photograph of von Htlm- 

itz with explanatory letter, *570 

pe... Organ: See Ear 

Auatory studies of eye with radiosodium 


autographs, *611 
Autohemotherapy: See Hordeolosis 
Autokeratoplasty: See Cornea, ulcer 
Aviation and Aviators; aviation ophthal- 

mology, 358, 484 
Avitaminosis: See under names 0! 

d 


deficit 
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Blood: See also Erythrocytes 

Circulation : See Arteries; Capillaries; 
Vasomotor System; Veins; etc. 

conjunctival eosinophilia and eosinophilia 
in blood, 482 

groups and effects ef roentgen irradiation 
in retrolental fibroplasia, *659 

pressure; further gonioscopic studies on 
eanal of Schlemm, *393 

pressure, high; capillary fragility and cu- 
taneous lymphatic flow in relation to 
systemic and retinal vascular manifes- 
tations; rutin therapy, 649 

pressure, high; experimental hypertensive 
retinopathy, 234 

pressure, high; failing dogma; ocular hy- 
pertension in glaucoma, 759 

re, high; retinal arteries or arterioles, 


pressure, high; tissue therapy of ocular 
complications in patients with hyper- 
tension, 108 
pressure; influence of local arterial blood 
pressure on aqueous humor and intra- 
ocular pressure; experimental study of 


mechanisms maintaining intraocular 
pressure. 97 
pressure; use of phenylephrine hydro- 


chloride (neo-synephrine hydrochloride®) 

in ophthalmology, *172 

in certain types of changes in 
lens, 516 

studies of physiology of eye using tracer 

tances; steady-state ratio of sodium 

between plasma and aqueous humor in 
guinea pig, 103 

Vessels: See also Arteries; Capillaries; 


iseases 


Bacteria: See Staphylococci; Viruses; etc. 
Calmette-Guérin: See Tuberculosis 
Granulosis: See Trachoma 
Leprosy: See Leprosy 
Bailey, P.: Practice of neurology in United 
States, 377 

Balanitis: See Penis 

Barkan, 0.: Goniotomy for congenital glau- 
coma; urgent need for early diagnosis and 
operation, 373 


Technic of goniotomy for c ital glau- 
coma, *65 
Barnes, C. K. Voluntary dissociation of 


accommodation and convergence faculty; 
2 observations, *599 


Bedell, A. J.: Diagnosis of retinoblastoma, 
513 

Bell’s Palsy: See Paralysis, facial 

Berens, C.: odified 3 character test for 


binocular vision especially applicable to 
examination of amblyopic children, *460 
Berke, R. N.: Congenital ptosis; classifica- 
tion of 200 cases, *188 
Motais-Parinaud type of operation for 
ptosis; report on 35 cases, *324 
Besnier-Boeck-Schaumann Disease: See Sar- 
coidosis 
Beta Radiation: 
Beta-Tetralol: See Naphthalene 
Billet, E.: Progressive muscular dystrophy 
involving extraocular muscles; report of 
case, *3 
Biomicroscopy of posterior segment; 
simplifications, 489 
Birth, Premature: See Premature Infants 
Blennorrhea: See Gonorrhea 
Blepharitis: See Byelids 
Blepharoplasty: See under Eyelids 
Blepharoptosis: See Eyelids, ptosis 
Blindness: See also Ophthalmia neonatorum ; 
Vision; ete. 
apparent, of new born; gray pseudoatrophy 
of optic nerve, 243 
Color: See Color Perception 
malignant retrobulbar neuritis, *60 
modified 3 character test for binocular 
vision especially applicable to examina- 
tion of amblyopic children, *460 


See Radium 


further 


peripheral and central disturbances of vis- 
= 


fields; aspect of di- -ophthalmology, 


244 
Word-Blindness: See Aphasia 


t System ; Veins; etc. 
me... tumors of vascular origin, *204 
vessels; vascularization of cornea; its ex- 
perimental induction by small lesions and 
new theory of its pathogenesis, *406 
volume; effects of nitrogen mustard on 
permeability of blood-aqueous humor 
barrier to Evans blue, 641 
Blood-Aqueous Barrier: See Aqueous Humor 
Body, Mind and Body: See Mind 
Boeck’s Disease: See Sarcoidosis 


Bones: See under names of bones 
Diseases: See Osteitis deformans; Osteo- 
myelitis 


Boox Reviews: 


Anatomy of Eye and Orbit; E. Wolff, 657 

Bothman, L., and Crowe, S. J.: Year Book 
of Eye, Ear, Nose and Throat, 658 

Bulletins et memoires de la Societe fran- 
caise d’ophtalmologie: Sixty Years, 
1947, 1 

Carlevaro Parma, G.: Sulla teoria delle 
aberrazione monochromatiche nell’occhio 
umano, 765 

Cholerton, M.: Some Aspects of Oculo- 
Refractive Technique, 658 

= Ophthalmology; H. M. Traquair, 

Cogan, D. G.: Neurology of Ocular Mus- 
cles, 390 

Crowe, S. J., and Bothman, L.: Year Book 
of Eye, Ear, Nose and Throat, 658 

Cybernetics, or Control and Communication 
in Animal and Machine; N. Wiener, 655 

Diseases of Fundus Oculi with Atlas; A. 
Fuchs, 656 

Documenta Ophthalmologica : 
edited by F. P. Fischer, 249 

Einfiihrung in die physiologische 
A. von Tschermak-Seyseneg, 525 

Elementos de cirurgia do cristalino 


Volume II; 
Optik; 
(Tra- 


tamento cirurgico da cataracta); A. 
Lopez d’Andrade, 766 

Fischer, F. P.: Documenta Ophthalmo- 
logica: Volume II, 249 

Fond d'’oeil des hypertendus et des 
eyanoses; D. Routier, 654 

Francois, J.: Gonioscopy, 656 

Fuchs, A.: Diseases of Fundus Oculi with 
Atlas, 656 

Goar, E. L.: Handbook of Ophthalmology, 


6! 
Gonioscopy ; 


J. Francois, 656 
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Boox Reviews—Continued 

Handbook of Ophthalmology; E. L. Goar, 
57 

Hofstetter, H. W.: Optometry: Professional 
Economical and Legal Aspects, 250 

Lopez d’Andrade, A.: Elementos de cirurgia 
do cristalino (Tratamento cirurgico da 
cataracta), 766 

Luneburg, R. K.: Mathematical Analysis 
of Binocular Vision, 251 

Malattie cutanee e veneree ed 
oculari; G. Sala and P. Noto, 

Mathematical Analysis of Binocular Vision ; 
R. K. Luneburg, 251 

Modern Trends in Ophthalmology; A. 
Sorsby, 654 

Mooney, B.: More Than Armies: Story 
of Edward H. Cary, M.D., 

More Than Armies: Story of Edward H. 
Cary, M.D.; B. Mooney, 391 

Neurology of Ocular Muscles; D. G. Cogan, 


390 
Noto, P.: Malattie cutanee e veneree ed 
alterazione oculari, 766 


alterazione 
6 


Oculus: Tabulae Biologicae; edited by 
K. Steindorff and others, 1 

Ophthalmology in War Years; edited by 
M. Wiener, 110 

Optometry: Professional, E ical and 


Legal Aspects; H. W. Hofstetter, 250 

Principles and Practice of Ophthalmic 
Surgery; E. B. Spaeth, 249 

Report of Committee on Trachoma of Sec- 
ond Pan-American Congress of Ophthal- 
mology, 653 

Routier, D.: Fond d’oeil des hypertendus 
et des cyanoses, 654 

Sala, G.: Malattie cutanee e veneree ed 
alterazione oculari, 766 

Some Aspects of Oculo-Refractive Tech- 


nique; M. Cholerton, 658 

Sorsby, A Modern Trends in Ophthal- 
mology, 654 

Spaeth, E. B.: Principles and Practice of 


Ophthalmic Surgery, 249 

Sulla teoria delle aberrazione monochro- 
matiche nell’occhio umano; G. Carlevaro 
Parma, 765 

Transactions of Pacific Coast Oto-Ophthal- 
tae Society, San Francisco, 1948, 


H. M.: Clinical Ophthalmology, 


von Tschermak-Seysenegg, A.: Einfiihrung 
in die physiologische Optik, 525 
Wiener, N.: Cybernetics, or Control and 
i in Animal and Machine, 


Wolff, E.: Anatomy of Eye and Orbit, 657 
Year Book of Eye, Ear, Nose and Throat; 
L. Bothman and 8S. J. Crowe, 658 
Bourneville’s Disease: See Sclerosis, tuberous 
Bowen's Disease: See Cancer, precancer 
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Buschke, 
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W. H.: Morphologic changes in 
cells of corneal epithelium in wound 
healing, *306 

Production of cataract in rats by beta- 
tetralol and other derivatives of naph- 
thalene, *572 


ae of tonometers, problems in, 520, 
5 


Canal of Schlemm: See Eyes 
Cancer: See also Epithelioma; and under 
names of organs and regions, as Eyelids; 
Orbit ; ete. 
precancer; intraepithelial epithelioma of 
and conjunctiva (Bowen's disease), 


Capillaries: See also Blood vessels; 
motor System 
fragility and cutaneous lymphatic flow in 
relation to systemic and retinal vascular 
manifestations; rutin therapy, 649 
fragility and permeability in relation to 
retinal hemorrhages, 242 
Cardiovascular System: See Arteries; Vaso- 
motor System ; etc. 
Carbon Dioxide; researches on respiration of 
cornea in albino rats, 
Solid; See Cornea 
Carcinoma: See Cancer 
Carrier: See Trachoma 
Caruncle: See Lacrimal Organs 
Cassady, J. V.: Congenital cyst of vitreous; 
report of case, *734 
Cataract; acute reversible, in chicken due 
to various nitrocompounds, 4 
blood protein in certain types of changes 
in lens, 516 
connection between position of zonular 
opacities in lens and time of their 
formation estimated from simultaneously 
occurring enamel hypoplasia, 646 
effects of diabetes on cataract and on 
vision, *462 
extraction in presence of fluid vitreous, 499 
extraction, total, by massage, 48 
in dystrophia myotonica, *450 
intracapsular extraction, 645 
intracapsular extraction and detachment of 
retina, 362 
low power infra-red microscope, 645 
motor block of extraocular muscles by deep 
orbital injection, *5 
ocular syndrome of cataract and papil- 
edema in manifest form of parathyroid 
deficiency, 498 
production in rats by beta-tetralol and 
other derivatives of naphthalene, *572 
sight disturbances caused by proliferation 
of pigment epithelium, 76 
Catgut: See Sutures 
Cauterization: See under names of various 
organs and diseases, as Iris; Retina; 
etc. 
Cavernous Sinus, 
bosis 


Vaso- 


Thrombosis: See Throm- 


Cells: See also Tissue 


Bowman Membrane: See under Cornea 
Brain: See also Meninges; Nervous System; 
Thalamus; etc. 
bitemporal visual field defect in aqueduct 
stenosis, 764 
blood supply; surgical problem of intra- 
cranial aneurysm and allied vascular 


lesions, 383 
changes in visual flelds confirmed by patho- 
logic diagnosis, 387 
Diseases: See also Encephalitis; etc. 
diseases; intracranial origin of glauco- 
matous atrophy of optic nerve, 486 
edema; ocular syndrome of cataract and 
papilledema in manifest form of para- 
thyroid deficiency, 498 
Sclerosis: See Sclerosis 
Braley, A. E.: Experimental studies of inclu- 
blennorrhea; isolation of virus, 
51 
Bruce, G. M.: Changes in ocular fundus 
associated with pheochromocytoma of 
adrenal gland; report of 3 cases, 505 


Buerger’s Disease: See Thromboanglitis 
obliterans 
Bullet Wounds: See Wounds 


: See Trachoma 

granular cell myoblastoma of orbit; report 
of 2 cases, 498 

morphologic changes in cells of corneal 
epithelium in wound healing, *306 

regeneration of corneal stromal cells; 
technic for destruction of corneal cor- 
puscles by application of solidified 
(frozen) carbon dioxide, 756 

rickettsial bodies in epidemic nummular 
conjunctivitis (epidemic keratoconjunctiv- 
itis), 356 

— research and cell culture of cornea, 

5 


Cephalosporosis: See Mycosis 

Cerebrospinal Fluid; operative technic of 
vitreous replacement, 107 

Cerebrum: See Brain 

Chemotherapy: See under names of diseases 
and chemotherapeutic agents, as Con- 
junctivitis; Cornea, ulcers; Eyes, dis- 
eases; Penicillin; Trachoma; etc. 

Chiasm, Optic: See Optic Chiasm 
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Children: See also Infants 
comparison of eye conditions among 1,000 
reading failures, 500 ophthalmic patients, 
and 150 unselected children, 642 
corneal grafts in child and adolescent, 640 
modified 3 character test for binocular 
vision especially applicable to examina- 
tion of amblyopic children, *460 
reading difficulty (dyslexia) from ophthal- 
mic point of view, 2 
Chioroethyl Sulfide: See Gas, poisoning 
Chlioroethylamines; effects of nitrogen mus- 
tard on permeability of blood-aqueous 
humor barrier to Evans blue, 641 
Choked Disk: See Neuritis, optic 
Cholinesterase; treatment of pediculosis cill- 
aris with anticholinesterase agents; re- 
port of case, *627 
Chondrosarcoma of orbit, 651 
Chronionic Epithelioma: See Epithelioma 


VOLUME 41 


Conjunctivitis—Continued 
use of antihistaminic drugs in control of 
atropine dermatitis and conjunctivitis, 
*583 


use of propionates in ophthalmology, *83 
vernal; beta radiation therapy, *1 
with membrane formation, 96 

Contact Lens: See Glasses 


Contusions: See Cataract; Eyes injuries; 
etc. 
Convergence: See Phorias; Strabismus 


Cordes, F. C.: Ophthalmology’s postwar re- 
sponsibilities and opportunities, 369 
Cornea; acute ocular manifestations of aribo- 

flavinosis, 

blood staining of, 96 

blood supply; vascularization of cornea; its 
experimental induction by small lesions 
and new theory of its pathogenesis, *406 

changes during treatment with arsphena- 
mine, 641 


al 


Choroid, absence; discovery and histopath 
logic study of case of choroideremia, 356 
choroidal metastasis of testicular chorionic 
epithelioma; report of case, *587 
chronic glaucoma and minimal elective 
vasodilatation, 361 
metastatic osteosarcoma in, 494 
study of pigment cells of choroid in chick 
embryo, 95 
traumatic choroiditis; review of literature 
and report of 10 cases, *341 
Choroideremia: See Choroid, absence 
Choroiditis: See under Choroid 
Cilia: See Eyelashes 
Ciliary Body: See Iridocyclitis; Uvea 
Processes: See Uvea 
Region: See Uvea 
Clinics; Barbara Gregg Ingalls Orthoptic 
Clinic, 524 
Cogan, D. G.: Treatment of pediculosis 
ciliaris with anticholinesterase agents; 
report of case, *627 
Vascularization of cornea; its experimen- 
tal induction by small lesions and new 
theory of its pathogenesis, *406 


Cohen, M.: Ocular findings in 323 patients 
= schizophrenia; preliminary report, 
Coloboma: See Nerves, optic 
Color Perception: See also Vision, physiology 
qualitative and quantitative perimetry 
with monochromatic targets and with 


= targets of same luminous intensity, 


responses to Ishihara test for, *20 


Congress: See Societies 

Conjunctiva, Catarrh: See Conjunctivitis, 
vernal 

conjunctival inophilia and inophili 
in blood, 482 


experimental studies of inclusion blenor- 
rhea; isolation of virus, *151 

Granular: See Trachoma 

intraepithelial epithelioma of cornea and 
and conjunctiva (Bowen’s disease), 651 

myxohemangioma simplex of conjunctiva 
bulbi, 763 

ocular effect of several irritant drugs ap- 
plied directly to, 648 

pigmentation of palpebral conjunctiva re- 
sulting from mascara, 356 

results obtained by total conjunctival hood- 
ing of cornea for serpiginous ulcer, 756 

Conjunctivitis: See also Keratoconjunctivi- 

tis; Ophthalmia 

— signs of diagnostic importance in, 
‘ 


eruptive fever with involvement of respira- 
tory tract, conjunctivitis, stomatitis and 
balanitis, 97 

Pannus: See Trachoma 

Pityrosporum ovale in seborrheic blephari- 
tis and conjunctivitis, 9 

rickettsial bodies 
conjunctivitis 
vitis), 356 

role of nasopharyngeal infections in and 
resistance to treatment of certain types 
of, 481 


in epidemic nummular 
(epidemic keratoconjuncti- 


; beta radiation therapy, *1 
diseases, results of plessiotherapy for, 


3. 

Fistula: See Fistula 

glaucoma and leukoma adherens, 487 

grafts in child and adolescent, 640 

grafts in 2 patients with Groenow’s dis- 
ease, 641 

grave manifestations of gold 
cornea and skin, 96 

in defense of nonpenetrating graft, 483 

Inflammation: See Keratitis; Keratocon- 
junctivitis 

intraepithelial epithelioma of cornea and 
conjunctiva (Bowen’s disease), 651 

lesions in Hodgkin’s disease, 235 

metabolism of, *736 

morphologic changes in cells of corneal 
epithelium in wound healing. *306 

necrosis; scleromalacia perforans; report of 
case, *183 

Pannus: See Trachoma 

pharmacology and toxicology of; contempo- 
rary concepts, *253 

regeneration of corneal stromal cells; technic 
for destruction of corneal corpuscles by 
application of solidified (frozen) carbon 
dioxide, 756 

respiration, cyanide inhibition of, 640 

— some researches in albino rats, 


therapy in 


stimulation of corneal epithelization with 
topical application of erythrocytes, 640 
Surgery: See Cataract; Glaucoma 
Syphilis: See Keratitis, interstitial 
tissue research and cell culture of, 757 
transplantation ; recent advances in ophthal- 
mic surgery, 241 
ulcers; antitoxin treatment 
coccic corneal ulceration, 96 
ulcers, perforated; treatment by autoplastic 
scleral transplantation, 233 
ulcers; results obtained by total conjunc- 
tival hooding of cornea for serpiginous 
ulcer, 756 
Vascularization: See Cornea, blood supply 
Cosmetics ; pigmentation of palpebral conjunc- 
tiva resulting from mascara, 356 
Cranium; fundus in fresh gunshot wounds of 


of staphylo- 


skull, 
treatment of septic diseases of eye and 
cranium with infusions of sulfonamide 


compounds through lower nasal conchas, 
495 


Crystalline Lens: See Lens, Crystalline 
Cyanide inhibition of corneal respiration, 640 
Cyclitis: See Iridocyclitis 
Cyclodialysis: See Glaucoma 
Cyclodiathermy: See Glaucoma 
Cysticercosis: See under Echinococcosis 
Cysts: See under names of organs and regions, 
as Iris; Vitreous Humor; etc. 

Hydatid: See Echinococcosis 

Cytology: See Cells 


Dacryocystitis: See Lacrimal Organs 
Dacryocystorhinostomy: See Lacrimal Organs 


Dark Adaptation: See Accommodation and 
Refraction 


a 
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Deformities: See also Abnormalities and 
Deformities; and under names of organs 
and regions 

Dementia Precox; ocular findings in 323 
patients with schizophrenia; preliminary 
report, *697 

Denig Operation: See Trachoma 

Dermatitis; use of antihistaminic drugs in 
control of atropine dermatitis and con- 
junctivitis, *583 

Dermatoses: See Dermatitis; Skin, di ; 
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Encephalitis ; interstitial sg and vestib- 
y symp following vaccina- 


tion, *24 
Endarteritis: See Thromboangiltis obliterans 
Endocrine Glands; retinitis pigmentosa with 
reference to otologic, neurologic and endo- 
crine complications, 762 
Endovasculitis: See Retina, blood supply 
Entropion: See under Eyelids 
Enucleation: See under Eyes; Orbit; etc. 


etc. 

Descemet Membrane: See Cornea 

Desmarres Operation: See Pterygium 

de Schweinitz lecture, annual, 637 

Desoxyephedrine; studies on effect of certain 
stimulants on accommodation of eye and 
of threshold value for effect of vitamin 
Bi on accommodation, 355 

DFP: See Glaucoma 

Diabetes Mellitus; acute retinopathy without 
hyperpiesis in diabetic pregnancy, 492 

capillary fragility and cutaneous lymphatic 

fiow in relation to systemic and retinai 
vascular manifestations; rutin therapy, 


649 
bags | of diabetes on cataract and on vision, 
4 


ocular expressions of, 235 
Dizthermocoagulation: See Cataract; 
coma; Retina, detachment 
Diathermy: See under names of diseases, 
organs and regions as Angioma; Glau- 
coma; Retina; etc. 
Dibutoline sulfate; mydriatics; clinical obser- 
vation, *52 
Dichloroethyl Sulfide : See Gas, 
Di-lsopropyl Fluor hate: See 
Dillon, B.: Studies of ‘eye with radiosodium 
autographs, *61l 
Diplegia: See Paralysis 
Diplopia; traumatic pulsating exophthalmos; 
report of case, 491 
Directory of ophthalmologic societies, 111 
Disk, Choked: See Neuritis, optic 
Optic: See Nerves, optic 
—— M.: Tuberous sclerosis in 3 siblings, 


Glau- 


poisoning 
ai 


Drugs; ocular effect of several irritant drugs 
applied directly to conjunctiva, 648 
Drusen: See Nerves, optic 
Dry Ice: See under Cornea 
Duane, T. D.: Metabolism of cornea, 
Ductless Glands: See Endocrine Glands 
Dunnington, J. H.: Granular cell myo- 
blastoma of orbit; report of 2 cases, 498 
Dyslexia: See Aphasia; Reading 
Dystrophy, muscular; cataract in dystrophia 
myotonica, *450 
muscular, progressive, involving extraocular 
muscles ; report of case, *334 


*736 


Ear; interstitial keratitis and vestibuloaudi- 
tory symptoms following vaccination, *24 
retinitis pigmentosa with reference to oto- 
logic, neurologic and endocrine compli- 
cations, 762 
Echinococcosis ; hydatid of orbit, 647 
Ectoderm; development of ectodermal frame- 
work of optic nerve, with reference to 
glial lamina cribrosa, 481 
Ectopia Lentis: See Lens, Crystalline 
Edema: See also under Brain 
problem of glaucoma, 99 
Education; American Orthoptic Council, 637 
annual postgraduate ophthalmologic confer- 
ence, Department of Postgraduate Medi- 
cine of University of Michigan, 246 
postgraduate lectures, University of Glas- 


gow, 75 

Eggers, H.: Reserve accommodation, *701 .« 

Electrocoagulation: See under specific head- 
ings, as Angioma; Glaucoma; Retina; etc. 

Electrodes; contact lens electrode for ionto- 
phoresis, *730 

Electrosurgery: See under specific headings 

Elliot Operation: See under Glaucoma 

Embolism: See Thrombosis 

Enamel; connection between position of 
zonular opacities in lens and time of their 
formation estimated from simultaneously 
occurring enamel hypoplasia, 646 


Eosinophili conjunctival, and eosinophilia 
in blood, 482 
grave manifestations of gold therapy in cor- 
nea and skin, 9 
Epicanthus: See under Eyelids 
Epidermis: See Skin 
Epipharynx: See Nasopharynx 
Episcleritis: See Sclera 
Epithelioma, choroidal metastasis of testicular 
chorionic epithelioma ; report of case, *587 
intraepithelial, of cornea and conjunctiva 
(Bowen's disease), 651 
indications for contact radiotherapy in 
treatment of tumors of lids, 7 
Epithelium: See also Cornea; Lens, Crystal- 
line 


morphologic changes in cells of corneal 
epithelium in wound healing, *3' 
sight disturbances caused by proliferation 
, of pigment epithelium, 763 
Erythema multiforme; Stevens-Johnson syn- 
drome, 234 
Erythrocytes, stimulation of corneal epitheli- 
zation with topical application of, 640 
Esophoria: See Phorias; Strabismus 
Eucatropine hydrochloride U.S.P.; mydriatics ; 
clinical observation, *52 
Eumydrin: See Atropine methylnitrate 
Evans, T. C.: Studies of eye with radiosodium 
autographs, *611 
Evans Blue: See Blood, volume 
Evisceration: See under Eyes 
Exophoria: See Strabismus 
Exophthalmos in relation to orbital tumors; 
report of 8 cases, 102 
traumatic pulsating ; report | of case, 491 
virus studies in lymp of 
ocular adnexa, 642 
with intermittent aggravation; special form 
of variable exophthalmos, 242 
Eyelashes; treatment of pediculosis ciliaris 
with anticholinesterase agents; report of 
case, *627 
Eyelids: See also Conjunctiva ; Conjunctivitis 
discoloration from yellow mercuric oxide, 
49 


6 

myxosarcoma of, *317 

operative procedure for entropion of upper 
lid 3 

pigmentation of palpebral conjunctiva re- 
sulting from mascara, 356 

Pityrosporum ovale in seborrhele blepharitis 
and conjunctivitis, 489 

ptosis, congenital ; classification of 200 cases, 
*18 


correction by tucking of levator, 


8 
ptosis ; 
64 


ptosis; Motais-Parinaud type of operation 
for ptosis; report on 35 cases, *324 

ptosis; progressive muscular dystrophy in- 
volving extraocular muscles; report of 
case, *334 

sleep with half-open 
lagophthalmus), 489 

treatment of ulcerative blepharitis with 
gramicidin, 364 

tumors ; indications for contact radiotherapy 
in treatment, 

use of propionates in ophthalmology, *83 

Eyes: See also Orbit; Vision; and under 

names of special structures and diseases 

Abnormalities: See under names of special 
structures of eye, as Iris, absence; etc. 

Accommodation: See Accommodation and 
Refraction 

action of pilocarpine on normal eyes, 492 

Anesthesia: See Anesthesia 

Anomalies: See under names of special 
structures of eye and diseases 

Blood Supply: See also Retina, blood 
supply 


eyes (physiologic 
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Eyes—Continued 

blood supply; condition of ocular vessels in 
obliterans (Winiwarter-Buer- 
ger), 

Pts Mm of eye conditions among 1,000 
reading failures, 500 ophthalmic patients, 
and 150 unselected children, 642 

Cysts: See under names of special struc- 
tures of eye 

differential diagnosis of Boeck’s sarcoidosis ; 
report of 10 cases with ocular involvement, 


Diseases: See also Iridocyclitis; Glaucoma ; 
Ophthalmia; Trachoma; etc. 

diseases; beta radiation therapy *%1 

diseases; further simplifications of bio- 
microscopy of posterior segment, 489 

diseases; intravitreal use of streptomycin, 


diseases; ophthalmopathy of thyropituitary 
origin, 508 

diseases ; relation of cutaneous diseases and 
ocular lesions, 98 

diseases ; treatment of septic diseases of eye 
and cranium with infusions of sulfon- 
amide compounds through lower nasal 
conchas, 495 

diseases ; use of phenylephrine hydrochloride 
(neo-synephrine hydrochloride®) in oph- 
thalmology, *172 

diseases; use of propionates in ophthal- 
mology, *83 

— of aluminum and its alloys on eye, 


Enucleation: See Eyes, surgery 

Examination: See also Accommodation and 
Refraction ; Foreign Bodies; Vision, tests ; 
etc. 

examination; appearance of normal fundus 
as studied by stereo-ophthalmoscopy, 239 

examination; gonioscopy, 364 

examination ; investigation in variable mono- 
cma light of outer vessels of eye, 


Foreign Bodies in: See Foreign Bodies 

further gonioscopic studies on canal of 
Schiemm, *393 

Gonorrhea: See Gonorrhea 

Humors: See Aqueous Humor; Tension; 
Vitreous Humor 

Injuries: See also under Cataract; Foreign 
Bodies 

injuries; attempt to treat perforated eye 
with subconjunctival penicillin, 107 

injuries; indirect gunshot injury of eye 
Elliot’s trephining operation, 


injuries; ocular traumatology, 487 

injuries ; statistical study of 418 penetrating 
wounds of globe treated at Hotel Dieu 
between 1940 and 1945, 361 

injuries ; tissue therapy of traumatic changes 
of vitreous in period of World War II, 108 

injuries; traumatic choroiditis; review of 
literature and report of 10 cases, *341 

injuries; traumatic cysts of iris due to 
epithelial implantation, 759 

integrated artificial eye and “‘vitallium” 
implants; further observations, 502, 760 

malignant melanoma of globe, 494 

— nee of psychosomatic disorders, 


Movements: See also Nystagmus; Paralysis; 
Strabismus ; etc. 


d torsion of eye around 
visual ‘axis in oblique directions of gaze, 


Muscles: See also Orthoptics; Paralysis; 
Phorias; Strabismus 

muscles; congenital syndrome of retraction 
of globe (new variety), 491 

muscles; muscle schemas, 245 

muscles : surgical correction of paresis of 
superior oblique, 490 

new concepts concerning ocular complica- 
tions following vaccination, 643 

ocular changes in acute disseminated lupus 
erythematosus, 235 

ocular expression of diabetes, 235 

ocular findings in 323 patients with schizo- 

phrenia; preliminary report, *697 
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Eyes— Continued 
ocular symptoms of poliomyelitis, 240 
Paralysis: See Paralysis 
parasites; chronic superficial punctate ker- 

atitis caused by onchocerci volvulus, 647 
Physiology: See Vision, physiology 
Pigmentation: See Retinitis pigmentosa; 

and under special structures of eyes 
Proptosis: See Exophthalmos 
pseudosinusitis of newborn and young 

infant, 102 
reading difficulty (dyslexia) from ophthal- 

mic point of view, 642 
Refraction: See Accommodation and Re- 

fraction 
Stevens-Johnson syndrome, 234 
studies with radiosodium autographs, *611 
Surgery, 760. See also under Cataract; 

Cornea; Glaucoma; etc. 
surgery, nylon thread in, 241 
Tension: See Glaucoma; Tension 
Tuberculosis: See Tubertulosis 
tumors, pigmented, 105 
Tyndall phenomenon in anterior chamber, 


— pigmentosum with affection of, 
year in Xoquipan leprosarium, 485 


Face, Paralysis: See Paralysis 

Falls, H. F.: Inheritance of retinoblastoma; 
2 families supplying evidence, 376 

Farber, D. N.: Cataract in dystrophia myo- 
tonica, *450 

Feeblemindedness associated with tumors of 
optic papilla; report of case, *718 

Feldman, J. B.: Mydriatics; clinical obser- 
vation, *42 

Felix-Weil Reaction: See Trachoma 

Fetus: See Pregnancy 

Fever, eruptive, with involvement of respira- 
tory tract, conjunctivitis, stomatitis and 
balanitis, 97 

Mucocutaneous: See Erythema multiforme 

Filatov Method: See Retinitis pigmentosa 

Fingers and Toes, Abnormalities: See Arach- 
nodactyly 

es, corneal, pathology and therapy of, 
5 


of cornea, 482 
Fitzhugh, O. G.: Production of cataract in 
rats by beta-tetralol and other derivatives 
of naphthalene, *572 
Flavones; capillary fragility and capillary 
permeability in relation to retinal hemor- 
rhages, 
clinical experiments with new ways of influ- 
encing intraocular tension; use of rutin 
to enhance tension-reducing effect of mi- 
oties by reducing permeability of blood- 
aqueous barrier, *429 
Fluorescein; pharmacology of blood aqueous 
barrier, 366 
Flying: See Aviation and Aviators 
Foramen Hyaloideae: See Vitreous Humor 
Foreign Bodies; effect of aluminum and its 
alloys on eye, 
ocular traumatology, 487 
Fovea Centralis: See Macula Lutea 
Fralick, F. B.: Use of antihistaminic drugs 
in control of atropine dermatitis and 
conjunctivitis, *583 
Friedenwald, J. §.: Problems in calibration 
of tonometers, 520 
Malignant retrobulbar ‘neuritis, 
*6 


Fundus Oculi: See under Retina 


Gartner, S.: Progressive muscular dystrophy 
involving extraocular muscles; report of 
case, *334 

Gas, poisoning; delayed mustard gas (2-chloro- 
a sulfide) keratitis; report of 2 cases, 
4 


9 

Geiter, C. W.: Use of phenylephrine hydro- 
chloride (neo-synephrine hydrochloride®) 
in ophthalmology, *172 

Genetics: See Heredity 

Gifford, B. L.: Differential diagnosis of 
Boeck’s sarcoidosis; report of 10 cases 
with ocular involvement, *667 


| 
| 
. 
. 


Gifford, H., Jr.: Motor block of extraocular 
muscles by deep orbital injection, *5 
Gs See also Accommodation and Refrac- 


esamnes lens electrode for iontophoresis, *730 
contact, recent experiences with use of, 358 
tolerance of contact lenses, 649 
Glaucoma: See also Tension 
and leukoma adherens, 487 
and provocative tests, 
and thalamus, 360 
appreciation and mechanism of destructive 
effects produced by ocular hypertension, 
7 


23 
chronic, and minimal elective vasodilatation, 


chronic, clinical use -isopropyl fluoro- 
phosphate (DFP) in, 

congenital, goniotomy bod urgent need for 
early diagnosis and operation, 373 

congenital, technic of goniotomy for, *65 

diathermy cauterization of ciliary body for, 
*417 


early, diagnosis of, 485 

effectivenes of modified cyclodialysis, 237 

failing dogma; ocular hypertension in 
glaucoma, 759 

fistula of cornea, 482 

general and local neurovegetative system in 
patients with primary glaucoma, 99 

goniodialysis, 

incomplete, 237 

intracranial origin of ehemeneen atrophy 
of optic nerve, 486 

intraocular pressure of normal and glauco- 
matous eyes as affected by accessory light 
stimull, 


in tr of secon- 
dary to iridocyelitis. 361 


mild, 
parasympathomimetic effect of aqueous 
humor human eyes with and without 


chronic simple glaucoma, 639 
primary, significance of base pressure in, 


problem of, 99 

reoperation for, 644 

role of inheritance in, *125 

— to fibrocystic disease of bone, 


Statistical study of, 644 

studies on outflow pressure of aqueous in 
human beings, 103 

— of nonperforating cyclodiathermy, 


use of antihistaminic drugs in control of 
— dermatitis and conjunctivitis, 


Glioma ; intraorbital tumors, *223 
retinoblastoma (retinal glioma) 
radon seeds; report of case, *3: 
Goiter: See also Exophthalmos 
some vulgar errors in regard to, 359 
Gold and Gold Compounds; grave manifesta- 
to of gold therapy in cornea and skin, 


Goldsmith, J.: Neurofibr 
with tumors of optic nee report of 


cured by 


case, *718 
Gonin’s Operation: See Retina, detachment 
Goniodialysis: See Glaucoma 
Gonioscopy: See Eyes, examination 
Goniotomy: See Glaucoma 
Gonorrhea; experimental studies of inclusion 
blennorrhea; isolation of virus, *15 
Gordon, B. L.: 


: Effects of diabetes on cataract 
and on vision, *462 
Graduate Work: See Education 


Grafts: See under Cornea; Eyelids; etc. 

Gramicidin: See Eyelids 

Grant, W. M.: Treatment of pediculosis 
ciliaris with anticholinesterase agents; 
report of case, *627 

Granuloma, Malignant: See Hodgkin’s Dis- 


ease 

Greear, J. N.: Use of buccal mucosa in 
restoration of orbital socket, 511 

Grénblad-Strandberg Syndrome: See Pseudo- 
xanthoma elasticum; Retina, blood supply 

Groenow’s Disease: See under Cornea 

Gunn a See Jaw-Winking Phe- 
nome 


Gunshot Wounds : See Wounds 
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Harbater, M.: 

rt of case, * 
Harrington, D. O.: 

psychosomatic disorders, 


Scleromalacia perforans; re- 
183 
Ocular manifestations of 


Hay Fever: See Anaphylaxis and Allergy 
Head: See also Cranium 
injuries; agnostic alexia without agraphia 
following trauma, 490, 514 
Heart, abnormalities ; inheritance of arach- 
etyly, ectopia lentis and other con- 
genital cnomalies (Marfan’s syndrome) 
in E. family, *276 
Heath, P.: \Mikulicz’ disease and Mikulicz’ 
syndrome, 512 
Use of phenylephrine hydrochloride (neo- 
synephrine in ophthal- 
mology, *172 
Heine-Medin’s Disease: See Poliomyelitis 
von Helmholtz; early photograph with ex- 
planatory ietter, *570 
Hemangioendothelioma, ae of 
retina; report of case 
Hematology: See Blood 
Hemicyclodialysis: See Glaucoma 
Hemopoietic System: See also Blood 
tumors of, *206 


Hemorrhage: See under Eyes; Meninges; 
Retina; etc. 
Heredity; inheritance of retinoblastoma; 2 


families supplying evidence, 3746 
role of inheritance in glaucoma, *125 
Heterophoria: See Phorias; Strabismus 
Heterotropia: See Strabismus 
von Hippel’s Disease: See Angioma; Retina 
Histamine; use of antihistaminic drugs in 
control of atropine dermatitis and con- 
junctivitis, *583 
Hodgkin’s Disease, corneal lesions in, 235 
Homatropine hydrobromide; mydriatics; clin- 
ical observation, *49 
Hordeolosis, autohemotherapy in, 489 
Hormones: See Endocrine Glands; etc. 
Hughes, W. L.: Integrated artificial eye and 
“vitallium” implants; further observa- 


tions, 502 
of thyro- 


Hunt, W. T., Jr.: 
pituitary origin, 

Hyaloid Canal: See under Vitreous Humor 

Hydatid Cyst: See Echinococcosis 

Hydrogen Ion Concentration: ‘See under 
Tissue 

Hyperergy: See Anaphylaxis and Allergy 

Hypermetropia: See Hyperopia 

Hyperopia; subjective procedure for measur- 
ing ametropia without test chart or 
glasses by use of variable bayonet, 648 

Hypertension: See Bl pressure, high 

Ocular: See Tension 


Hypertonia: See Tension 

Hyphemia: See Eyes, hemorrhage 

Hypophysis: See Pituitary Body 

Hypopyon: See Cornea, ulcers 

Hypotony: See Tension 

Idiocy: See Feeblemindedness 

Illumination: See Lighting 

Imbecility: See Feeblemindedness 

ae i See Anaphylaxis and Allergy; 
ete. 


Inclusion Bodies: See Trachoma 
Industrial Diseases: See also Mines and 
Miners 
industrial ophthalmology as of 1946, 369 
Infantile Paralysis: See Poliomyelitis 
Infants: See also Children 
angiomatosis of retina in, 244 
dacryocystitis of infancy, 362 
Newborn: See Newborn Infants 
Premature: See Premature Infants 
Inflammation, Corneal: See Keratitis 
Ocular: See ee and under spe- 
cial structures of e 
Infra-Red Rays; low power infra-red micro- 
scope, 645 
Ingalls, Barbara Gregg, Orthoptic Clinic, 524 
Injuries: See under names of organs and 
regions, as Eyes; Head; Lens, Crystal- 
line; ete. 
Instruments: See also 
beta radiation therapy, 
comparison of ceisene test instruments 
and prolonged induction of artificial 
aniseikonia, 640 


; 
; 
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Instruments—Continued 
contact lens electrode for *730 
simple, self-registering perimeter, 
simplified perimeter of wall type, “633 
subjective procedure for measuring ame- 
tropia without test chart or glasses by 
use of variable bayonet, 648 
Insulin: See Diabetes Mellitus 
Internal Secretions: See Endocrine Glands 
Intraocular Tension: See Glaucoma; Tension 
Ion Transfer; contact lens electrode for 
iontophores's, *730 
Tontophoresis: See Ion Transfer 
— See under Cataract; Glaucoma; 


Tridencleisis: See Glaucoi 
See also sympa- 
thetic 


allergic ocular reaction to tuberculin test; 
bilateral cyclitis and neuroretinitis, *436 

fistula of cornea, 48 

iridencleisis in treatment of glaucoma sec- 
ondary to, 361 


Iridodialysis: See also Glaucoma; Iris 


Iris: See also Pupils 

absence; aniridia with pedigree, 482 

cysts, traumatic, due to epithelial implan- 
tation, 759 

diffuse malignant melanoma cf; report of 
eases, 518 

Inflammation: See also Iridocyclitis 

inflammation; relation of allergy to acute 
iritis, 106 

operative treatment of 5 cases of iridodi- 
alysis, 763 


sight disturbances caused by proliferation 
of pigment epithelium, 763 

Iritis: See Iris, inflammation 

Ishihara Test: See Color Perception 


Jaw-Winking Phenomenon ; 
phenomenon, 356 

Jaws; pseudosinusitis of newborn and young 
infant, 102 

Johnson, W. F.: Surgical approach to inferior 
oblique muscle, *607 

Johnson-Stevens Disease: 

multiforme 

H. FP : Agnostic alexia without agraphia 

following trauma; report of case, 514 


Choroidal 


Marcus Gunn 


See Erythema 


Joy, 


Kambara, G. K.: metastasis of 


testicular chorionic epithelioma; report 
of case, *587 

Keratectomy: See under Cornea 

Keratitis: See also Keratoconjunctivitis 


Cephalosporium, 233 
chronic superficial keratitis caused 
by onchocerci volvulus, 
delayed mustard gas chlorecthgt sulfide) 
keratitis; report of 2 cases, 497 
Groenouw’s: See Cornea 
interstitial, and penicillin, 756 
interstitial, and vestibuloauditory symptoms 
following vaccination, *24 
interstitial, penicillin in, 755 
new concepts concerning ocular complica- 
tions following vaccination, 643 
ocular manifestations of mumps, 235 
Trachomatous: See Trachoma 
use of propionates in ophthalmology, *83 
Keratoconjunctivitis; rickettsial bodies in 
epidemic nummular conjunctivitis (epi- 
demic keratoconjunctivitis), 356 
syndrome of Sjégren, 98 
Keratoplasty: See under Cornea 
Kiess, R. D.: Use of antihistaminic drugs in 
control of atropine dermatitis and con- 
junctivitis, *583 
Kirby, : Extraction of cataract in 
presence of fluid vitreous, 499 
Klein, B. A.: Histopathologic aspects of 
retrolental fibroplasia, *553 
Knapp. A.: John Elmer Weeks, 
Koch, E. L. P.: Pupillometry ; 
Koyanagi-Vogt Syndrome: 
inflammation 
Krause, A. C.: Differential diagnosis of 
Boeck’s sarcoidosis; report of 10 cases 
with ocular involvement, *667 


752 
critique, 521 
See under Uvea, 
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Kronfeld, P. C.: Further gonioscopic studies 
on canal of Schlemm, *393 
Industrial ophthalmology as of 


Lacrimal Canal: See Lacrimal Organs 
Lacrimal Organs; advantageous modification 
of dacryocystorhinostomy, 100 
dacryocystitis of infancy, 362 
mixed tumor of lacrimal gland, *210 
technic of application of sutures in dacryo- 
cystorhinostomy, 36 
technical contributions to dacryocystorhinos- 
tomy, 
treatment of stenosis of lacrimal duct, 487 
Lagophthalmus: See under Eyelids 
Lamina Sclerae: See Sclera 
Vitrea: See Choroid 
Lectures; annual de Schweinitz lecture, 637 
ophthalmology, Royal College of Surgeons 
of England, 638 
postgraduate, University of Glasgow, 750 
Lens, Contact: See Glasses 
Lens, Crystalline; blood groups and effects 
of roentgen irradiation retrolental 
fibroplasia, *659 
blood protein in certain types of changes 
in lens, 
connection between position of zonular 
opacities in lens and time of their forma- 
tion estimated from simultaneously occur- 
ring enamel hypoplasia, 646 
histopathologic aspects of retrolental fibro- 
plasia, *553 
induction of experimental tumor, 484 
inheritance of arachnodactyly, ectopia len- 
tis and other congenital anomalies (Mar- 
fan’s syndrome) in E. family, *276 
Opacity: See Cataract 
persistence and hyperplasia of primary 
vitreous; retrolental fibroplasia—-2 enti- 
ties, *527 
recent advances in ophthalmic surgery, 241 


! tissue culture of mouse lens epithelium, 488 


Leprosy; year in Xoquipan leprosarium, 485 
Leukoma: See under Cornea 
Lewis, P. M.: Treatment of angioma of 


retina with diathermy, 503 
Lewisite: See Gas, poisoning 
Lice: See Pediculosis 


Light: See also Infra-Red Ray 
Adaptation: See Acoumntaam and Re- 
fraction 


intraocular pressure of normal and glauco- 


matous eyes as affected by accessory 
light stimuli, 758 
investigation in variable monochromatic 


light of outer vessels of eye, 101 
qualitative and quantitative perimetry with 
monochromatic targets and with white 
targets of same luminous intensity, 240 
sodium-vapor lamp and its use for refrac- 
tion, 104 
Lighting: responses 
color perception, 
Limbus Conjunctivae : 
Corneae: See Cornea 
Lupus erythematosus, 
ocular changes in, 
Lutman, F. C.: Inheritance of arachnodactyly, 
ectopia lentis and other congenital 
anomalies (Marfan’s syndrome) in E. 
family, *276 
Lyle, D. J.: Changes in visual fields con- 
firmed by pathologic diagnosis, 387 
Ocular syndrome of cataract and papille- 
dema in manifest form of parathyroid 
deficiency, 498 
Lymph Nodes: virus studies in lymphoma- 
toid diseases of ocular adnexa, 642 
Lymphatic System; See also Lymph Nodes 
capillary fragility and cutaneous lymphatic 
flow in relation to systemic and retinal 
manifestations; rutin therapy, 


Ishihara test for 


See under Conjunctiva 


acute disseminated, 
5 


Lymphocytoma of orbit successfully treated 

by roentgen irradiation, 
Lymphogranuloma, Hodgkin’s: See Hodgkin’s 
Disease 
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McCulloch, J. C., awarded Reeve Prize, 248 
Macnie, J. P.: Clinical aniseikonia, 506 
Macula See also 
Grénblad-Strandberg with disci- 
form degeneration of, 64 
surgical cure of detachment of retina with 
perforation of macula; report of case, 


43 
tuberculosis, clinical forms of, 366 
Maddox Rod: See Astigmatism 
Malformations: See Abnormalities and De- 
formities; and under names of organs and 
regions 
Marfan’s Syndrome: See Arachnodactyly 
Marquez, M.: Sup torsion of eye around 
bs axis in oblique directions of gaze, 


Martin, J.: Surgical problem of intracranial 
aneurysm and allied vascular lesions, 383 
Mascara: See Cosmetics 
Massage, total extraction of cataract by, 488 
Maxilla: See Jaws 
Medals: See Awards 
Medical Societies: See Societies 
Medicine: See Ophthalmology; etc. 
Military: See Military Medicine 
Psychosomatic: See Mind, body and mind 
Medin-Heine’s Disease: See Poliomyelitis 
Meibomian Gland: See Eyelids 
Melanoma, diffuse malignant, of iris; report 
of cases, 
malignant, *229 
malignant, of globe, 494 
of papilla; report of case, 651 
origin of malignant melanomata, 106 
pigmented tumors, 105 
xeroderma pigmentosum with affection of 
eye, 757 
Meninges, hemorrhage; mechanism of pro- 
duction of massive preretinal hemorrhage 
following rupture of congenital medial- 
defect intracranial aneurysm, 364 
neural and meningeal tumors, *215 
Meningioma; intraorbital tumors, *217 
Mercuric oxide, yellow, discoloration of eye- 
lids from, 496 
Mesenchyme: See Mesoderm and Mesodermal 
Tissues 
Mesoderm and Mesodermal Tissues; mesen- 
chymal tumors, *198 
Metabolism of cornea, *736 
Metals; integrated artificial eye and “vital- 
lium” implants; further observations, 502, 


760 
— Alcohol; toxic disorders of chiasm, 


Meyer, S. J.: Diathermy cauterization of 
ciliary body for glaucoma, *417 
eee low power infra-red microscope, 
5 


Mikulicz’ “ae and syndrome, 512, 757 
Miles. P. .: Tuberous sclerosis in 3 
siblings, 
Military Medicine: See also Aviation and 
Aviators; Gas, pees: etc. 
tissue therapy of traumatic changes of 
vitreous in period of World War II, 108 
Mind, body and mind; ocular manifestations 
of psychosomatic disorders, 381 
Mines and Miners; pathogenesis and patho- 
physiology of coal miner’s nystagmus, 241 
Miosis: See Pupils 
Miotics: See Pupils 
Moehle, W.: Myxosarcoma of eyelids, *317 
Mononucleosis, Infectious, retinal changes 
with acute reduction of vision as initial 
symptoms of, 762 
Morphea: See Scleroderma 
Motais-Parinaud Operation: See Eyelids, 
ptosis 
Mouth, Inflammation: See Stomatitis 
use of buccal mucosa in restoration of 
orbital socket, 511 
Mucous Membrane; use of buccal mucosa 
in restoration of orbital socket, 511 
Mumps: See Parotitis 
Muscles, Ciliary: See Eyes, mus 
of ptosis by tucking levator, 


motor block of extraocular muscles by 
deep orbital injection, *5 
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Muscles—Continued 
Ocular: See Eyes, muscles; Strabismus 
progressive muscular dystrophy involving 


extraocular muscles; report of case, 


*334 

Paralysis: See Paralysis 

surgical approach to ~ oblique mus- 
cle, *607 

technic for muscle resection without use 
of Prince forceps, 760 

use of masseter, temporalis and frontalis 
ied in correction of facial paralysis, 


Mustard Gas: See Gas, poisoning 

Mycosis; Cephalosporium keratitis, 233 

Mydriatics: See Pupils 

Myoblastoma, po Mi cell, of orbit; report 
of 2 cases, 498 


Myocampter : See Strabismus 
Myopia; effect of visual training on existing 
myopia, 104 
subjective procedure for measuring ame- 
tropia without test chart or glasses by 
use of variable bayonet, 648 


Myotonia, Dystrophica: See Dystrophy, mus- 


cular 

simplex of conjunctiva 
ulbi, 

Myxosarcoma of eyelids, *317 


Naphthalene, production of cataract in rats 
by beta-tetralol ard other derivatives 
Narcosis: See Anesthesia 
Nasolacrimal Duct: See Lacrimal Organs 
Nasopharynx; role of nasopharyngeal infec- 
tions in and resistance to treatment of 
certain types of conjunctivitis, 481 
Nearsightedness: See Myopia 
Necrosis: See Cornea 
Needling: See Cataract 
Neel, J. V.: Inheritance of arachnodactyly, 
ectopia lentis and other congenital anom- 
= (Marfan’s syndrome) in E. family, 
6 


Neoplasms: See Cancer; Tumors 
Neo-Synephrine; use of phenylephrine hydro- 
chloride (neo-synephrine hydrochloride®) 
in ophthalmology, *172 
Nerves: See also Nervous System; Neuritis; 
Paralysis; etc. - 
Blocking: See Anesthesia 
optic; analysis of fiber-size in human optic 
nerve, 355 
optic; development of ectodermal framework 
of optic nerve, with reference to glial 
lamina cribrosa, 481 
optic; apparent blindness of newborn; gray 
pseudoatrophy of optic nerve, 
optic, atrophy; toxic disorders of chiasm, 
364 


optic; bilateral coloboma of optic disk, 482 

optic; crater-like holes in optic disk, 640 

optic; hereditary aplasia in mouse, 233 

optic, intracranial origin of glaucomatous 
atrophy of optic nerve, 486 

optic; melanoma of papilla; report of case, 
651 


optic; neurofibromatosis associated with 
tumors of optic papilla; report of case, 
*718 

optic; ocular findings in 323 patients with 
schizophrenia; preliminary report, *697 

Paralysis: See under Paralysis 

Nervous System: See also Brain; Nerves; etc. 

autonomic, and xanthelasma; new syn- 
drome, 236 

general and local neurovegetative system 
in patients with primery glaucoma, 99 

neural and meningeal tumors, *215 

parasympathomimetic effect of aqueous 
humor in human eyes with and without 
chronic simple glaucoma, 639 

retinitis pigmentosa with reference to oto- 
logic, neurologic and endocrine compli- 
cations, 762 

Tumors: Neuroblastoma; Neurofi- 
broma; Neuroma; etc. 

Neuritis, epidemic retrobulbar, in Philippines 

during Japanese occupation, 104 

malignant retrobulbar, *60 
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Neuritis— Continued 

optic; allergic ocular reaction to tuberculin 
test; bilateral cyclitis and neuroretinitis ; 


optic, and oculomotor paralysis, 102 
optic; fundus in fresh gunshot wounds of 
skull, 100 
optic, ocular syndrome of cataract and 
papilledema in manifest form of para- 
thyroid deficiency, 498 
retrobulbar, prognosis of, 761 
Neuroblastoma, intraorbital, *229 
of adrenals with orbital metastases, 105 
Neurofibroma; neural and meningeal tumors, 


Neurofibromatosis associated with tumors of 
optic papilla; report of case, *718 
Neurofibrosarcoma; intraorbital tumors, *223 
Neurology: See also Nerves; Nervous System ; 
etc. 
practice in United States, 377 
present trends in practice of, 378 
Neuroma; neurofibromatosis associated with 
}- a of optic papilla; report of case, 
Neuroretinitis: See Neuritis, optic; Retinitis 
Newborn Infants; apparent blindness; gray 
pseudoatrophy of optic nerve, 243 
penicillin as prophylactic against ophthal- 


mia neonatorum; coniprehensive study, 
44 
pseudosinusitis of newborn and young in- 


ant, 

Nicotinic Acid, treatment of certain vascular 
disturbances of eye with retrobulbar in- 
jection of, 494 

Nikethamide; studies of effect of certain stim- 
ulants on accommodation of eye and of 
threshold value for effect of vitamin. Bi 
on accommodation, 355 

Nitrocompounds; acute reversible cataract in 
chicken due to various nitrocompounds, 


Nitrogen Mustard: See Chloroethylamines 

Nolasco, J. B.: Responses to Ishihara test for 
color perception, *20 

Nomenclature; traumatic choroiditis; review 
of literature and report of 10 cases, *341 

Nylon Sutures: See Sutures 

Nystagmus; character of nystagmus induced 
by amytal in chronig alcoholics, 490 

pathogenesis and pathophysiology of coal 

miner’s nystagmus, 241 


Oaks, L. W.: Divergence insufficiency as prac- 
tical problem, *562 


OsiTuaRiEs: 

Weeks, John Elmer, 752 
Occipital Lobes: See Brain 
Occupational Diseases: See Industrial Dis- 


eases 

O’Conner Cinch Operation: See Strabismus 

Onchocercosis; chronic superficial punctate 
keratitis caused by onchocerci volvulus, 


647 
Ophthalmia: See also Conjunctivitis; Eyes, 
ases 


Egyptian: See Trachoma 
Gonorrheal: See Gonorrhea 
neonatorum, penicillin as prophylactic 


against; comprehensive study, *444 

sympathetic; significance of intracutaneous 
test for hypersensitivity to uveal pigment, 
364 


OrutHaLMoLocic Reviews: 


Intraorbital tumors; A. W. Forest, *198 
Metabolism of cornea; T. D. Duane, *736 


Ophthalmologic societies, directory of, 111 
Ophthalmology, American Board of, 246, 354 
and aviation, 358, 484 
history; early photograph of von Helmholtz 
with explanatory letter, *570 
industrial, as of 1946, 369 
Institute of Ophthalmology, London, 523 
ophthalmology’s postwar responsibilities and 
opportunities (chairman’s address), 869 
Teaching: See under Education 
Ophthalmopathy: See Eyes, diseases 
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Ophthalmoplegia : 
Ophthalmoscopy : 
Glaucoma 
Ophthalmotonometry: See Tension 
Optic Chiasm, toxic disorders of, 364 
Optic Disk; Optic Papilla: See Nerves, optic; 
Neuritis, optic 
Thalamus: See Thalamus 
Tract: See Nerves, optic 
Optics; supposed torsion of eye around visual 
axis in oblique directions of gaze, *704 
Orbit, carcinoma of, *227 
chondrosarcoma of, 651 
exophthalmos with intermittent aggravation ; 
es form of variable exophthalmos, 
4 


See Paralysis 
See Eyes, 


examination ; 


granular cell myoblastoma of; 
2 cases, 498 

hydatid of, 647 

intraorbital tumors, *198 

lymphocytoma successfully treated by roent- 
gen irradiation, 106 

motor block of extraocular muscles by deep 
orbital injection, *5 


report of 


neuroblastoma of adrenals with orbital 
metastases, 105 

sympathicoblastomas with metastases to, 
763 


tonic pupil produced by retrobulbar injection 
of alcohol, 760 
tumors, exophthalmos in relation to; report 
of 8 cases, 102 
tumors of vascular origin, *204 
use of buccal mucosa in restoration of 
orbital socket, 511 
Orthoptics: See also Strabismus 
American Orthoptic Council, 637 
annual examination for orthoptic techni- 
cians, 354 
Barbara Gregg Ingalls Orthoptic Clinic, 524 
place of peripheral fusion in, 102 
problems in research in, 647 
psychology of squinter, 101 
School of Orthoptics, Massachusetts Eye 
and Ear Infirmary, 246 
which squints respond best to orthoptic 
treatment? 101 
Osteitis deformans; glaucoma secondary to 
fibrocystic disease of bone, 644 
Osteomyelitis ; pseudosinusitis of newborn and 
young infant, 102 
Osteosarcoma, metastatic, in choroid, 494 
Se visual effects of tridione, 
Oxygen; metabolism of cornea, *736 
some researches on respiration of cornea 
in albino rats, 234 
Paget’s Disease of Bones: See Osteitis de- 
See Paralysis 
s: See Trachoma 
Panophthalmitis: See Ophthalmia 
Papilledema: See Neuritis, optic 
Paracentesis: See Eyes, surgery 
Paraganglioma; pseudostellate retinopathy in 
patient with paraganglioma, 367 
Paralysis: See also Poliomyelitis 
Bell’s: See Paralysis, facial 
congenital syndrome of retraction of globe 
(new variety), 491 
facial, use of masseter, temporalis and 
frontalis muscles in correction of, 241 
Infantile: See Poliomyelitis 
optic neuritis and oculomotor paralysis, 102 
Parasympathomimetic Agents: See Nervous 
System 
Parathyroid; ocular syndrome of cataract and 
papilledema in manifest form of para- 
thyroid deficiency, 498 
Paratrachoma: See Conjunctivitis 
Paredrine hydrobromide; mydriatics; clinical 
observation, *53 
Parietal Lobe: See Brain 
Parinaud-Motais Operation: 
ptosis 
Parotitis ; 
235 


See Eyelids, 
ocular manifestations of mumps, 


Pascal, J. I.: Muscle schemas, 245 

Paul, T. O.: Blood groups and effects of 
roentgen irradiation in retrolental fibro- 
plasia, *659 


a 


Pediculosis ciliaris; treatment with anticholi- 
nesterase agents; report of case, *627 
Penicillin; contact lens electrode for ion- 

tophoresis, *730 
experimental observations on intravitreous 
use of penicillin and other drugs, 357 
Therapy: See Eyes, injuries; Keratitis; 
Ophthalmia neonatorum ; Thrombosis; etc. 
Penis; eruptive fever with involvement of 
respiratory tract, conjunctivitis, stomatitis 
and balanitis, 97 
Perception: See Color Perception 
Perimetry: See Vision 
Periphlebitis, retinal, 105 
retinae and its relation to primary tuber- 
culous infection, 762 
Pharmacology and toxicology of cornea; con- 
temporary concepts, *253 
Phenylephrine Hydrochloride: See Neo-Sy- 
nephrine 
Pheochromocytoma; changes in ocular fundus 
associated wi pheochromocytoma of 
adrenal gland; report of 3 cases, 505 
Phiebitis: See also Periphiebitis; Thrombo- 
angiitis oblitergns 
Phieboliths: See Veins, orbital 
Phorias; size of line in Maddox-rod test, 645 
treatment in adults, 647 
Phosphorus and Phosphorus Compounds; 
treatment of pediculosis ciliaris with 
anticholinesterase agents; report of case, 


Physostigmine; treatment of pediculosis cili- 
aris with anticholinesterase agents; report 
of case, *627 
Pigments; sight disturbances caused by pro- 
liferation of pigment epithelium, 763 
significance of intracutaneous test for 
hypersensitivity to uveal pigment, 364 
study of pigment cells of choroid in chick 
embryo, 95 
Pigmentation: See also Melanin; Xeroderma 
pigmentosum ; etc. 
Pigmentation of palpebral conjunctiva re- 
sulting from mascara, 356 
Pilocarpine; action on normal eyes, 492 
Pituitary Body, adenoma of, *230 
of thyropituitary origin, 


Pityrosporum Ovale: See Seborrhea 
Plasma: See Blood 
Plastic Surgery; integrated artificial eye and 
“vitalllum” implants; further observa- 
tions, 502, 760 
use of masseter, temporalis and frontalis 
— in correction of facial paralysis, 


Plessiotherapy: See Cornea 

Poisons and Poisoning: See under names of 
substances, as Gas; Methyl Alcohol; etc. 

Polioencephalitis: See Encephalitis 

Poliomyelitis, ocular symptoms of, 240 

Polyneuritis: See Neuritis, multiple 

ae | Role of inheritance in glaucoma, 


Postgraduate Education: See Education 

Pregnancy; acute retinopathy without hyper- 
piesis in diabetic pregnancy, 492 

Premature Infants; blood groups and effects 
of roentgen irradiation retrolental 
fibroplasia, *659 

histopathologic aspects of retrolental fibro- 
plasia, *553 
persistence and hyperplasia of primary 

vitreous: retrolental fibroplasia—2 enti- 
ties, *527 

Pressure: See Blood, pressure; Tension 

Pringle-Bourneville’s Disease: See Sclerosis, 
tuberous 

Privine® ; tolerance of contact lenses, 649 

Prizes: See Awards 

Propionates, use in ophthalmology, *83 

Proptosis: See Exophthalmos 

Prosthesis: See under Eyes; Orbit 

Proteins in Blood: See Blood, proteins 

Provocative Tests: See Glaucoma 

Prowazek Bodies: See Trachoma 

Pseudoisochromatic Test: See Color Per- 

ception 
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Pseudoxanthoma elasticum; Gronblad-Strand- 
berg syndrome, with disciform degenera- 
tion of macula, 649 

elasticum; histologic findings in case of 
angioid streaks, 65 

Psychology of squinter, 101 

Pterygium, surgical treatment of, 233 

Ptosis: See Eyelids, ptosis 

action of pilocarpine on normal eyes, 


clinical experiments with new ways of in- 
fluencing intraocular tension; use of 
rutin to enhance tension-reducing effect 
of miotics by reducing permeability of 
blood-aqueous barrier, *429 

mydriatics; clinical observation, *42 

pupillometry ; critique, 521 

tonic, produced by retrobulbar injection of 
alcohol, 760 


Radiations: See Radium; etc. 
Radioactivity: See also Radium; etc. 
“a of eye with radiosodium autographs, 


Radiotherapy: See Eye! 
Radium; beta | 
Therapy: See under names of various 
diseases 
Radon, Therapy: See under names of various 
seases, as Retinoblastoma; etc. 
Rathke’s Pouch : See Pituitary Body 
Reading; comparison of eye conditions 
among 1,000 reading fai.ures, 500 oph- 
and 150 unselected 


children, 642 
difficulty from ophthalmic point 
of view, 642 
Recklinghausen’s Disease: See Neurofibro- 
matosis 


Recruits: See Military Medicine; etc. 
Reese, A. B.: Persistence and hyperplasia 
of primary vitreous; retrolental fibro- 
plasia—2 entities, *527 
Significance of base pressure in primary 
glaucoma, 515 
Reeve Prize awarded # J. C. McCulloch, 248 
Reflex, pupillary; tonic pupil produced by 
retrobulbar injection of alcohol, 760 
—_———— See Accommodation and Refrac- 
tion 
Respiratory Tract: See also Nasopharynx 
eruptive fever with involvement of res- 
piratory tract, conjunctivitis, stomatitis 
and balanitis, 97 
Reticuloendothelial System; Mikulicz’s dis- 
ease and syndrome, 512, 757 
Retina: See also Macula Lutea 
acute retinopathy without hyperpiesis in 
diabetic pregnancy, 49 
angiomatosis in infant, 244 
Blood Supply: See also Thrombosis; etc. 
blood supply; capillary fragility and cuta- 
neous lymphatic flow in relation to 
systemic and retinal vascular manifesta- 
tions; rutin therapy, 6 
blood supply; experimental hypertensive 
retinopathy, 234 
supply; Grénblad-Strandberg syn- 
drome, with disciform degeneration of 
macula, 649 
blood supply; histologic findings in case 
of angioid streaks, 650 
blood supply; new method of measuring 
retinal blood pressure as objective proof 
of formula of hydrodynamic equilibrium 
of eye, 63 
blood supply; pressure in central retinal 
artery, 367 
blood supply; retinal arteriovenous index, 


blood supply; retinal arteries or arterioles, 
481 


blood supply; retinal periphlebitis, 105 

blood supply; treatment of certain vascular 
disturbances of eye with retrobulbar 
injection of nicotinic acid, 494 

changes in ocular fundus associated with 
pheochromocytoma of adrenal gland; re- 
port of 3 cases, 505 

changes with acute reduction of vision as 
initial sympt 
cleosis, 762 
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Retina—Continued 
chronic glaucoma and minimal elective 
vasodilatation, 361 
detachment, and intracapsular cataract ex- 
traction, 362 
detachment, modifications in critical fre- 
quency of fusion after surgical repair 
of, 
detachment; recovery of visual functions 
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Sacks-Wilner, A.: Penicillin as prophylactic 


against ophthalmia neonatorum; com- 
prehensive study, *444 


Sacks-Wilner, E. P.: Penicillin as prophy- 


lactic against ophthalmia neonatorum; 
comprehensive study, *444 


von Sallmann, L.: Studies of eye with radio- 


sodium autographs, *611 


Sarcoidosi Boeck’s; differential diagnosis; 


following surgical treatment, 492 

detachment; surgical cure with perfora- 
tion of macula; report of case, 243 

hemorrhage, capillary fragility and capillary 
permeability in relation to, 242 

hemorrhage; successful diathermy treat- 
ment of recurring retinal hemorrhage and 
retinitis proliferans; report of case, 503 

Inflammation: See Retinitis 

inheritance of retinoblastoma; 2 families 
supplying evidence, 

juxtapapillary hemangioendothelioma of; 
report of case, 

mechanism of production of massive pre- 
retinal hemorrhage following rupture of 
congenital medial-defect intracranial 
aneurysm, 364 

periphlebitis retinae and its relation to 
primary tuberculous infection, 762 

pseudostellate retinopathy in patient with 
paraganglioma, 367 

retinoblastoma (retinal glioma) cured by 
radon seeds; report of case, *32 

scleroderma and lesions in fundus, 643 

softening in sectors and detachment, 243 

tissue therapy of ocular complications in 
patients with hypertension, 108 

treatment of angioma with diathermy, 503 

tuberous sclerosis in 3 siblings, *473 

Retinitis; allergic ocular reaction to tuber- 

culin test; bilateral cyclitis and neuro- 
retinitis, *436 

clinical forms of tuberculosis of macula, 366 

ocular changes in acute disseminated lupus 
erythematosus, 235 

pigmentosa; pathogenesis of pigmentary 
degeneration, 493 

eee present state of problem of, 
76 


pigmentosa; treatment with reference to 
Filatov method, 104 

pigmentosa with reference to otologic, 
— and endocrine complications, 
6 


proliferans and tuberculosis, 104 
proliferans; successful diathermy treatment 
of recurring retinal hemorrhage and retin- 
itis proliferans; report of case, 503 
Retinoblastoma, di of, 513 
inheritance of; 2 families supplying evi- 
dence, 376 
intraocular, *230 
retinal glioma cured by radon seeds; 
report of case, *32 
Retinopathy: See under Retina 
Retinoscopy: See under Retina 
Rheumatism; nodular rheumatic episcleritis, 
756 


Rhinopharynx: See Nasopharynx 

Riboflavin; acute ocular manifestations of 
ariboflavinosis, 643 

flare-up of trachomatous pannus due to 
ariboflavinosis, 493 

Richardson, S.: Diffuse malignant melanoma 
of iris; report of cases, 

Rickettsia; rickettsial bodies in epidemic 
nummular conjunctivitis (epidemic kera- 
toconjunctivitis), 356 

Rodil, D.: Responses to Ishihara test for color 
perception, *20 

Roentgen Rays, Therapy: See under names 
of organs, regions and diseases, as Lens, 
Crystalline; Lymphocytoma; etc. 

Rosen, E.: Interstitial keratitis and vestibulo- 
auditory symptoms following vaccination, 


Ruedemann, A. D.: Beta radiation therapy, 


Blood protein in certain types of changes 
in lens, 516 
Rupp, C., Jr.: Present trends in practice of 
neurology, 378 
Rutin: See Capillaries; Flavones 


report of 10 cases with ocular involve- 
ment, *667 


Sarcoma: See Cancer; Chondrosarcoma; 


Myxosarcoma; Neurofibrosarcoma; Os- 
teosarcoma; Tumors; etc. 


Schaumann’s Disease: See Sarcoidosis 
Schizophrenia: See Dementia Precox 
Schlemm’s Canal: See under Eyes 


Schlossman, A.: Role of inheritance in 
glaucoma, *125 


Schneider, R.: Blood protein in certain types 
6 


of changes in lens, 51 
Sclera; development of ectodermal frame- 
work of optic nerve, with reference to 
glial lamina cribrosa, 481 
nodular rheumatic episcleritis, 756 
recent advances in ophthalmic surgery, 241 
ees perforans; report of case 
Surgery : See also under Cataract; Glaucoma 
surgery; treatment of perforated corneal 
ulcer by autoplastic scleral transplanta- 
tion, 233 
Scleroderma and lesions in fundus, 643 
Sclerosis: See also Arteriosclerosis 
tuberous, in 3 siblings, *473 
Scotoma; widening of angioscotoma in alarm 
reaction, 764 
Scrofula: See Tuberculosis 
Seborrhea; Pityrosporum ovale in seborrheic 
blepharitis and conjunctivitis, 489 
Secretions, Internal: See Endocrine Glands 
Sensitization: See Anaphylaxis and Allergy 
Shannon, C. E. G.: Ophthalmopathy of thyro- 
pituitary origin, 508 
Retinoblastoma (retinal glioma) cured by 
radon seeds; report of case, 
Shoemaker, R. E.: Intravitreal use of strep- 
tomycin, *629 
Sinus, Thrombosis: See Thrombosis 
Sjégren Syndrome: See Keratoconjunctivitis 
Skin, diseases; relation of cutaneous diseases 
and ocular lesions, 98 
grave manifestations of gold therapy in 
cornea and skin, 96 
Skull: See Cranium 
Sleep with half-open eyes (physiologic lag- 
ophthalmus), 489 
Smallpox; interstitial keratitis and vestibulo- 
auditory symptoms following vaccination, 
24 


new concepts concerning ocular complica- 

tions following vaccination, 643 
Societies, Alabama Academy of Ophthal- 

mology and Otolaryngology, 751 

Association for Prevention of Blindness 
(Mexico), 751 

Association for Research in Ophthalmology, 
247, 248, 751 

foreign, directory of, 111 

Georgia Society of Ophthalmology and 
Otolaryngology, 248 

international, directory of, 111 

local, directory of, 119 

Medical Society of State of New York, 
Section on Ophthalmology, 638 

Midwestern Section of Association for Re- 
search in Ophthalmology, 750 

national, directory of, 115 

ophthalmologic, directory of, 111 

Ophthalmological Society of Australia, 247, 
63 

Ophthalmological Society of Egypt, 248 

Ophthalmological Society of United King- 
dom, annual congress, 637 

Oregon Academy Postgraduate Convention 
in Ophthalmology and Otolaryngology, 


750 
Oxford Ophthalmological Congress, 638 
Pennsylvania Academy of Ophthalmology 
and Otolaryngology, 354 


x 
x 
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Societies—Continued 
Royal Australasian College of Surgeons, 
750 


sectional, directory of, 115 

sixteenth International Congress of Oph- 
thalmology, 353 

Sociedad Nicaragilense de oftalmologia, 354 

state, directory of, 117 


Society TRANSACTIONS: 
American Medical Association, Section on 
Ophthalmology, 369 
American Ophthalmological Society, 496 


Sodium, propionates; use of propionates in 
ophthalmology, *83 
Radioactivity: See Radioactivity 
studies of physiology of eye using tracer 
substances; steady-state ratio of so- 
dium between plasma and aqueous humor 
in guinea pig, 103 
vapor lamp and its use for refraction, 104 
Soldiers: See Military Medicine 
Solid Carbon Dioxide: See Cornea 
Souders, B. F.: Juxtapapillary hemangio- 
aati of retina; report of case, 
178 


Spectacles: See Glasses 

Spinal Fluid: See Cerebrospinal Fluid 

Squint: See Strabismus 

Staphylococci; antitoxin treatment of staph- 
ylococcic cornea) ulceration, 96 

Stenosis: See Lacrimal Organs 

Stereo-Ophthalmoscopy: See Eyes, examina- 


tion 

Stevens-Johnson Disease: See Erythema 
multiforme 

Stocker, F. W.: Clinical experiments with 
new ways of influencing intraocular ten- 
sion; use of rutin to enhance tension- 
reducing effect of miotics by reducing 
emcee of blood-aqueous barrier, 
*429 


Stomatitis; eruptive fever with involvement 
of respiratory tract, conjunctivitis, stoma- 
titis and balanitis, 

Strabismus; anatomic factors in etiology of 
heterotropia, 760 

divergence insufficiency as practical prob- 
lem, *562 

muscle schemas, 245 

concomitant, nonoperative treatment of, 365 

progressive muscular dystrophy involving 
extraocular muscles; report of case, 

psychology of squinter, 101 

or to inferior oblique mus- 
cle 607 

surgical correction of paresis of superior 
oblique, 

symposium on, 353 

technic for muscle resection without use 
of Prince forceps, 76 

undercorrection and overcorrection by myo- 
campimetry, 365 

vergence test; evaluation of various tech- 
nics, 646 

voluntary dissociation of accommodation 
and convergence faculty; 2 observations, 
*599 

which squints respond best of orthoptic 
treatment ? 01 

Strandberg-Grénblad Syndrome: See Pseudo- 
xanthoma elasticum; Retina, blood supply 

Streptomycin, intravitreal use of, *629 

intravitreous; its toxicity and diffusion, 
648 
Sturm’s Interval: See Astigmatism 
Sulfonamides, Therapy: See Eyes, diseases; 


etc. 
Suprarenals: See Adrenals 
Surgery: See also Apparatus; Instruments; 
Sutures; and under names of organs 
and diseases, as Cataract; Cornea; Eye- 
lids; Eyes; Glaucoma; etc. 
Plastic: See Plastic Surgery 
Sutures: See also Cataract, extraction; etc. 
nylon thread in ocular surgery, 241 
technic of application in dacryocysto- 
rhinostomy, 362 
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Swan, K. C.: apne and toxicology 
of cornea; #253 

Sympathicoblastomas with ‘metastases to or- 

Symposium on strabismus, 353 

Synchysis: See Vitreous Humor 

Syntropan; mydriatics; clinical observation, 
*51 


Syphilis; corneal changes during treatmeng 
with arsphenamine, 641 


Tarsectomy: See under Eyelids 
Teaching: See Ophthalmology 
Technicians: See Orthoptics 
Temporomaxillary Joint: See Jaws 
Tenotomy: See Glaucoma 
Tension: See also Glaucoma 
clinical experiments with new ways of influ- 
encing intraocular tension; use of rutin 
to enhance  tension- reducing effect of 
miotics by reducing permeability of blood- 
aqueous barrier, *429 
failing dogma; ocular hypertension in 
glaucoma, 759 
further gonioscopic studies on canal of 
Schlemm, *393 
influence of local arterial blood pressure 
on aqueous humor and intraocular pres- 
sure; experimental study of mechanisms 
maintaining intraocular pressure, 97 
intraocular pressure of normal and glauco- 
matous eyes as affected by accessory light 
stimuli, 758 
new method of measuring retinal blood 
pressure as objective proof of formula 
of hydrodynamic equilibrium of eye, 639 
ophthalmotonometry, 491 
—- in calibration of tonometers, 520, 


significance of base pressure in primary 
glaucoma, 515 
studies on outflow pressure of aqueous in 
human beings, 103 
Testes; choroidal metastasis of testicular 
chorionic epithelioma ; report of case, *587 
Tetraiol: See Naphthalene 
Thalamus and glaucoma, 360 
Theodore, F. H.: Use of propionates in 
ophthalmology; preliminary report, *83 
Thiamine Hydrochloride; studies on effect of 
certain stimulants on accommodation of 
eye and of threshold value for effect of 
vitamin Bi on accommodation, 355 
Thromboangliitis obliterans; condition of ocu- 
lar vessels in endarteritis obliterans 
(Winiwarter-Buerger), 485 
Thrombosis; treatment of thrombosis of cav- 
ernous sinus with intra-arterial injections 
of penicillin, 365 
Thygeson, P.: Clinical signs of diagnostic 
importance in conjunctivitis, 370 
Thyroid: See also Goiter 
ophthalmopathy of thyropituitary origin, 
508 


Tissue: See also Cells 
cultures of mouse lens epithelium, 488 
electrometric variations in tissue pa in 
trachoma, 105 
research and cell culture of cornea, 757 
respiration; cyanide inhibition of corneal 
respiration, 640 
respiration; metabolism of cornea, *736 
some researches on respiration of cornea in 
albino rats, 234 
therapy of ocular complications in patients 
with hypertension, 108 
therapy of traumatic changes of vitreous 
in period of World War II, 108 
therapy; treatment of retinitis pigmentosa 
with reference to Filatov method, 104 
Tonometers: See also Tension 
problems in calibration of, 520, 645 
Tonometry: See Tension 
Tower, P.: Contact lens electrode for ion- 
tophoresis, *730 
Traumatic choroiditis; review of literature 
and report of 10 cases, *341 
Toxicology and pharmacology of cornea; con- 
temporary concepts, *253 
Trachoma; Denig’s operation for trachomatous 
pannus, 493 
electrometric variations in tissue pu in, 105 
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Trachoma— Continued 
federal campaign against, 338 
flare-up of trachomatous pannus due to 
ariboflavinosis, 493 
new and fast method to demonstrate tra- 
choma inclusion bodies, 489 
pannus follicularis trachomatosus, 96 
Transplantation: See under Cornea; Skin; 
Vitreous Humor; etc. 
Ttephining: See Glaucoma 
Tridione: See Oxazolidinediones 
Tuberculosis: See also under special struc- 
tures of eye and names of diseases, as 
Macula Lutea 
allergic ocular reaction to tuberculin test; 
bilateral cyclitis and neuroretinitis, *436 
and retinitis proliferans, 104 
differential diagnosis of Boeck’s sarcoidosis ; 
report of 10 cases with ocular involve- 
ment, *667 
grave manifestations of gold therapy in 
cornea and skin, 96 
periphlebitis retinae and its relation to 
primary tuberculous infection, 762 
Tumors: See also Adenoma ; Angioma ; Gli- 
oma; Mel Myob ; Neuro- 
blastoma ; Neurofibroma ; Neuroma; Reti- 
noblastoma; etc.; and under names of 
organs and regions, as Eyes; Lacrimal 
Organs; Orbit; etc 
mixed, of lacrimal gland, *210 
pigmented, 
Tyndall Phenomenon in anterior chamber, 355 


Ulcers, Corneal: See Cornea, ulcers 
Ultrashort Waves: See under names of organs, 
YTegions and diseases 
Ultraviolet Rays: See Light 
Uvea, Inflammation: See also Iridocyclitis; 
Ophthalmia, sympathetic 
inflammation ; Vogt-Koyanagi syndrome, 651 
significance of intracutaneous test for 
hypersensitivity to uveal pigment, 364 
Uveitis: See Uvea, inflammation 


Vaccinia: See Smallpox 
Vasomotor System: See also Arteries; Blood, 
pressure; Blood vessels; Capillaries; 
Veins 
chronic glaucoma and minimal elective vaso- 
dilatation, 361 


Veins: Thrombosis; V Sys- 
tem 
‘ent treatment of varix of angular 
vein 


orbital; exophthalmos with intermittent 
aggravation; special form of variable 
exophthalmos, 242 
Verhoeff, F. H.: Successful diathermy treat- 
ment of recurring retinal hemorrhage and 
retinitis proliferans; report of case, 503 
Vertigo; interstitial keratitis and vestibulo- 
— symptoms following vaccination, 


Vestibular Apparatus: See Ear 
Viruses; experimental studies of inclusion 
blennorrhea ; isolation ef virus, *151 
virus studies in lymphomatoid diseases of 
ocular adnexa, 642 
Vision: See also Accommodation and Refrac- 
tion; Blindness; etc. 
binocular, 106 
bitemporal visual field defect » aqueduct 
stenosis, 764 
changes in visual fields by patho- 
logic diagnosis, 387 
effect of visual training on existing myopia, 


= of diabetes on cataract and on vision, 
*46 


modifications in critical frequency of fusion 
after surgical repair of detachment of 
retina, 650 

peripheral and central disturbances of 
= flelds; aspect of di-ophthalmology, 
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Vision—Continued 

physiology ; supposed torsion of eye around 
— axis in oblique directions of gaze, 
*70 


place of peripheral fusion in orthoptics, 102 
qualitative and quantitative perimetry with 
monochromatic targets and with white 
targets of same luminous intensity, 240 
recovery of visual functions following surgi- 
cal treatment of retinal detachment, 492 
retinal changes with acute reduction of 
vision as initial symptoms of infectious 
mononucleosis, 762 
simple, self-registering perimeter, 645 
simplified perimeter of wall type, *633 
Tests: See also Accommodation and Refrac- 
tion; Color Perception 
tests; modified 3 character test for binocu- 
lar vision especially applicable to exam- 
ination of amblyopic children, *460 
toxic disorders of chiasm, 364 
visual effects of tridione, 242 
Vitalllum: See Metals 
Vitamins: See Nicotinic Acid; Riboflavin; 
Thiamine; etc. 
Bi: See Thiamine Hydrochloride 
Bz: See Riboflavin 
P: See Flavones 
P-P: See Nicotinic Acid 
Vitreous Humor, cyst, congenital; report of 
case, *734 
experimental observations on intravitreous 
use of penicillin and other drugs, 357 
extraction of cataract in presence of fluid 
vitreous (synchysis), 499 
histopathologic aspects of retrolental fibro- 
plasia, *553 
intravitreal use of streptomycin, *629 
intravitreous streptomycin; its toxicity and 
diffusion, 648 
motor block of extraocular muscles by deep 
orbital injection, * 
operative technic of vitreous replacement, 


persistence and hyperplasia of primary 
vitreous; retrolental fibroplasia—2 enti- 
tles, *527 

sight disturbances caused by proliferation 
of pigment epithelium, 763 

tissue therapy of traumatic changes of 
vitreous in period of World War II, 108 

transplantation; preliminary report, 107 


Waldman, J.: Retinoblastoma (retinal glioma) 
= by radon seeds; report of case, 


War: See also Military Medicine; etc. 
ophthalmology’s postwar responsibilities 
ry opportunities (chairman’s address), 


Weeker’s Sign: See Scotoma 
Weizenblatt, S.: Allergic ocular reaction to 
tuberculin test; bilateral cyclitis and 
neuroretinitis, *436 
Wheeler, M. C.: Discoloration of eyelids 
from yellow mercuric oxide, 4 
Wilson, G.: Present trends in practice of 
neurology, 378 
Winiwarter-Buerger Disease: See Thrombo- 
angiitis obliterans 
Word Blindness: See Aphasia 
Wounds: See also Military Medicine; War; 
and under organs and regions 
indirect gunshot injury of eye simulating 
Elliot’s trephining operation, 239 
healing, morphologic changes in cells of 
corneal epithelium in, *306 
stimulation of corneal epithelization with 
topical application of erythrocytes, 640 


Xanthelasma and autonomic nervous system; 
new syndrome, 236 

Xeroderma pigmentosum with affection of 

eye, 
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SCHIOTZ TONOMETER 


: EACH INSTRUMENT TESTED AND CERTIFIED BY 
ELECTRICAL TESTING LABORATORIES, Inc., New York City 


The improved Sklar-Schiotz Tonometer 
is made to meet the specifications adopted 
by the Committee on Standardization of 
= Tonometers of the American Academy of 
Ophthalmology and Otolaryngology. 
E All parts, except the frame of this new 
‘ model instrument, are made of non- 
:. magnetic stainless steel. The moving parts 
‘ are accurately machined, highly polished 
and fitted to close tolerances in weight and 
balance to minimize friction. The instru- 
ment is made to conform with the basic 
requirements of the original Tonometer 
described in 1905 by Professor Hjalmar 
Schiotz, and modified by him in 1925. 

There are two major improvements in 
this newly designed model by Sklar. They 
are: (A) the new shape of the hammer and 
its contact with the plunger, and (B) the 
new design of the dial with inserted mir- 
ror to overcome parallax. 

The new model instrument is guaran- 
teed to be serviceable, dependable and 
accurate for use by the profession. 


Complete detailed directions for use, with 
ia Table of Intra-Ocular Pressures and 
Graphs, included with each instrument. 


Price Complete 
in case $55 e 
your distributor 
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To each Kurova 


...its own INDIVIDUAL CARE 


Mass LENS HANDLING may result in produc- 
tion quantity, but, too often, only through a 
compromise with quality. 

In manufacturing Kurova corrected curve 
single vision, Continental prefets to sacrifice 
numbers, if need be, and give that individual 
attention which protects the accuracy of lens 
power, curvature and finish. Every Kurova opera- 
tion is geared to that end. 

Shown here is the first or concave Kurova 
grind. Special curve control tripods are used, a 
single tripod to a grinding bowl. Each arm of 
the tripod carries one Kurova and each lens can 
be taken off separately for checking at any time. 
Closer watch is maintained. Truer surfaces result. 

After the concave grind, Kurova blanks go to 
an inspection station where, by means of a “peep 
light” shot through the edge, each lens is 
checked for glass defects such as bubbles, pits 


and folds. Lens surface is also checked for proper 
grind and inspected for scratches. The gauges 
used are themselves constantly tested against 
master lenses and strict accuracy maintained. 

On to the polishers go the Kurovas which 
pass, back to the grinders those which need ad- 
ditional surfacing; into the scrap barrel those 
which show non-correctible defects. 

Taking a chance on quality is barred from the 
start of Kurova manufacture. Large, hard to 


_ control group runs have been eliminated. To 


each Kurova, its own individual care. In all 
Kurovas, high quality. 


Eontinental 


INDIANAPOLIS 
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HARDR LENSES 


The TOUGHER AND STRONGER LENSES 
May Be _ Specified 


These controlled HEAT-TREATED prescription 
lenses are offered the patient where added pro- 
tection and safety is desirable. Excellent for 
all children’s glasses and adult’s glasses where 
added safety is desired. A HARDB lens is 
ground to a minimum of 2 mm. thickness at the 
thinnest point. 


For hazardous industrial use, BENSAFE lenses 
may be specified. 


N. P. BENSON OPTICAL COMPANY 
SINCE 1913 
MAIN OFFICES & LABORATORY: MINNEAPOLIS, MINNESOTA 
Laboratories Located in Eighteen Other Cities 


Albert Lea Beloit Bemidji Bismarck Brainerd 
Eau Claire Huron 
LaCrosse Miles City 
Rochester Stevens Point 
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TESTING A 
HARDER LENS 


SIMPLE FITTING 
OF PLASTIC EYES 


No Need For Large Stocks 
To Choose From 


NATURFORM STOCK EYE SELECTOR STOCK 
IS COMPLETE, OFFERING ALL SHAPES 

AND SIZES TO WORK WITH. COLOR EYE 
CHART REFERENT FOR INDICATING F ORMS 
COLOR TO LABORATORY IS INCLUDED. 


Write for Details on this Simple Econom- 
ical Fitting Method to— 


PRESCRIPTIO 


co, me. NATURFORM 
MINNEAPOLIS 1, MINN. EYE SELECTION GUIDE 
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WHOLE FORMS ° S00 
COLOR CHART 
Sey 


Stevens McReynolds Iris Strabismus 
Straight-Curved Angular  Straight-Curved Straight-Curved-Strong Curved 


Fine Craftsmanship 
Beautifully Finished 


Matched—Same weight and balance large roomy finger rings 
Protected—in individually fitted boxes 
Stainless Steel Each $8.75 


STORZ INSTRUMENT CO. - 4570 Audubon Ave. - St. Louis, Mo. 


You Will Like 
OUR 


PRESCRIPTION 
WORK 


MAX ZADEK, Inc. 


Wholesale and Manufacturing Opticians 
Serving the EYE PHYSICIAN and his patients in the EASTERN STATES 


115 Fulton St. 


New York 8, N. Y. 


Straight-Anqular 
Smoo 

Will not catch 
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Do your presbyopic patients 
know about 


UNIVIS 


Now there are two shades of Univis 


NN ly \ Green from which you may choose to satisfy 
your patients’ needs in the finest “sun-time” 
f multifocals. 


Univis Green in both shades is made in large 
blank sizes to accommodate goggle shapes. 
Supplied in “D” style on regular order, Univis 
Green may be obiained in styles R, B and 
Trifocals on special order. 


Do your patients know they can have their f 
Univis prescriptions in Univis Green? 


THE UNIVIS LENS COMPANY © Dayton 1, Ohio 


< se Makers of Univis 2-way* and Univis 3-way* lenses 
*Reg. U.S. Pat. Off. 


SPECTRAL TRANSMISSION CHART 

Univis Green No. 2 Univis Green No. 3 
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Dotted line shows continuation 
at wavelengths indicated by figures in bottom row. — 
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MICROGONIOSCOPIC APPARATUS 
Otto Barkan, M.D. 
The stand is fully adjustable and counter-balanced for any position of 
the microscope. 
Equipped with Bausch & Lomb corneal microscope if desired; or your 
own corneal microscope head may be adapted, detachable for regular use. 


All lenses and accessories for Gonioscopy and Goniotomy also available. 


FOCAL 
ILLUMINATOR 
Otto Barkan, M.D. 


This small lamp is only 
42 inches overall. 


Even illumination of high 
intensity. 
Serves many uses. 


Descriptive leaflets on re- 
quest. 


Shown with illuminator attached 


PARSONS OPTICAL LABORATORIES, INC. 
518 POWELL STREET SAN FRANCISCO 2, CALIF. 


Thank You Dactor 
for Prescribing 


Superior Lualily 
Contact Lenses 


49 EAST 5lst STREET * NEW YORK, 22, N.Y. 


Branches in 
PHILADELPHIA MONTREAL LONDON 
JOHANNESBURG SHANGHAI 


P 
4 
| 
1 
: 
4 
GD 
9 


Nearly 200 
know-how 


“the Treasure 


them all” 


Au these years we’ve been so busy at tobacco- 
school, we néver got to medical-school. We 
learned just one thing: how to select, cure and 
blend the world’s best tobaccos . . . for the world’s 
most enjoyable cigarette. Today, why don’t you 
try smoking for the sheer pleasure of it? Light 
up an Old Gold... study its smoothness; learn 
all about its delightful mildness; get hep to its 
million-dollar taste! ... Now, don’t you feel like 
the brightest scholar in the class? 


For a Treat instead of a Treatment 
treat, yourself te OLD GOLDS 
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HERE’S THE “No. 1 NEW” 


by 
Austin Belgard and Associates 


BIFOCAL TRIAL SET 


Just set trial frame for Distance Interpupillary as the Segments 
of the Trial Bifocals are displaced, each, 2mm. for Convergence. 


_ ADDS +0.50 THRU +3.00 


$35° Complete with Case 


Belgard, Bur. 


WHOLESALE OPTICIANS 
DISPENSING—REFRACTING 


ADJUNCTS 
109 North Wabash Avenue 
Chicago : Illinois 


(Formerly on Michigan Avenue) 


A Company Is Known 
by the Products They Sell 


Since the very inception of our business our policy has been 
to handle only quality optical merchandise, from the world’s best 
known manufacturers. Fine products such as, Panoptic Bifocals— 
Univis Bifocalse—Numount Ful-Vue mountings—Wils-edge mount- 
ings and a full range of Ophthalmological equipment represent | 


a partial list of the recognized lines we carry. Our 22 year reputa- 
tion for expert handling of the prescriptions of an exacting clien- 
tele is your assurance of finding the type service and products here 
which give genuine satisfaction. 


Dow Optical Company 


W. E. Dow, President 


30 No. Michigan Ave. Griescheim Bidg. 


Where neutral light absorption is indicated we recommend Soft-Lite Lenses 
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is 
believing 
at 


If you could see the skilled Riggs’ craftsmen 
constantly at work supervising the accuracy of 
your prescription, you’d find it easy to realize 
the infinite care that goes into each job. Then 
you would learn how every phase of work is 
carefully checked and double checked to insure 
the precise interpretation of your prescription. 


At Riggs only the finest ophthalmic materials are 
used for your prescription. This is one reason 


“we so readily recommend Soft-Lite Lenses 


when the need for neutral light absorption 
is indicated. Soft-Lite Lenses are available 
in a precise lens form and degree of absorption 
to meet each patient’s prescription requirement. 


General Offices: Chicago 


Branches in Principal Mid-Western Cities 


Riggs Optical Company 


Distributors of Bausch & Lom» Ophthalmic Produc 


TELESCOPIC 
I SPECTACLES 


...valuable aid can often be given by 
Spectel telescopic spectacles, which 
enlarge the retinal images. These im- 
ages are perceived by a correspond- 
ingly larger number of retinal elements. 


With telescopic spectacles many pa- For close work, a reading addition 
tients previously classed as blind can snaps over one lens. 


Fitting procedure is also simple. No 
Spectel telescopic spectacles are elaborate equipment is needed. Details 
simple. Two telescopic lenses—with of Spectel telescopic spectacles, trial 
tiny correction lenses, if necessary— sets, and examination procedure are 
are mounted in a conventional frame. given in Bulletin 302. 


KOLLMORSEN 


get about unassisted. 


IN CASES OF 
SUBNORMAL VISION 


Distributed in Canada by 
Imperial Optical Company. 


: 
RIGGS 4 / = 
SUPPLIER OF 
Attractive 
appearance 
telescopic \ 
\ 
spectacles \ 
has been achieved 
with no sacrifice 
of optical 
quality. 
J 
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BERENS PLASTIC PRISMS 


HAVE MANY ADVANTAGES 
INDESTRUCTIBLE—WILL NOT BREAK OR CHIP—LIGHT IN WEIGHT—ABOUT ONE 
FOURTH THAT OF GLASS—COST MUCH LESS THAN GLASS—CAN BE REPOLISHED 


ALL PRISMS WITHIN + 1% OF MINIMUM DEVIATION 


AVAILABLE IN FIVE STANDARD SETS WITH RED FLAT 


NO. S4 —1 EACH 5-10-15-20 DIOPTERS 
NO. S6é —2 EACH 10-15-20 DIOPTERS 
NO. $8 —2 EACH 5-10-15-20 DIOPTERS 
NO. S16—1 EACH 14-1-2-4-6-8-10-12-15-20-25-30-35-40-45-50 DIOPTERS 
NO. $22—1 EACH 14-1-2-3-4-5-6-7-8-9-10-12-14-16-18-20-25-30-35-40-45-50 DIOPTERS 


AT YOUR SUPPLIER 


| 4920 N. LAWRENCE ST. ] RY, ©), QUILDIEN PHILADELPHIA 20, PA. 


YGE 


The Health Magazine 


will give your patients an 
excellent understanding of 
health matters, make them intel- 
ligently health conscious, less 
dependent on “doctoring” them- 
selves, more faithful in seeking 
your continued guidance in 
health and well being. Giving 
them HYGEIA—or introducing 
them to this rich source of 
reliable health facts, will con- 
stitute a strong “plus” value in 
your service to them. 


MONTHLY 
$3.00 a year 
2 subscriptions, $5.00 


While they wait— 
let patients read HYGEIA 
on your reception room table! 
MAGAZINE OF HEALTH 
AMERICAN MEDICAL ASSN. 
SOOSHHHSHHSOHSOEOOOOOEOOOEEEOE 535 North Dearborn Street @ Chicago 10 
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DORE 
HAMBLIN 
ONDONWL OPTICIANS 


SURGEONS:PRESCRIP TIONS-ONLY 
AND 
MANUFACTURERS OF 
ALL KINDS OF 


OPHTHALMIC INSTRUMENTS 
AND 
EQUIPMENT 


IS.WIGMORE. STREET. LONDON ,W.1. ENGLAND. 


Keystone Ophthalmic Telebinocular 
and the Nisual Skills Tests 


Ophthalmologists use the simply administered 
Keystone Visual Skills Tests to 


. Measure acuity, far and near, of each eye 
while the other is seeing 

. Detect the degree of suppression 

. Measure vertical and lateral phorias far 
and near, by dissociation without the use of 
prisms 

. Measure stereopsis 

. Provide the refractionist with preliminary 
information on acuity, imbalances, sup- 
pressions and stereopsis 

. Check post refractive findings as a part of 
the investigation to determine the need for 
orthoptic training 

For further information 
or demonstration, Write to 


| | KEYSTONE VIEW COMPANY, Meadville, Pa. 
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so’ “TRUE TO LIFE” 


FRIED & KOHLER’S. 
ARTIFICIAL HUMAN EYES 


Especially made to order by Skilled Artisans 


@ Comfort and pleasing cosmetic appearance guaranteed. 


@ Eyes also fitted from stock by experts. Selections sent 
on memorandum. 


@ Referred cases carefully attended. 


FRIED & KOHLER, INC. 


Specialists in plastic and glass artificial human eyes exclusively. 
665 FIFTH AVE. (near 53rd St.) NEW YORK 22, N. Y. Tel. ELdorado 5-1970 


“Over Fitty Years devoted to pleasing particular people.” 
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HE Arcuives or OPHTHALMOLOGY is ished by the American Medical Association to 
continue the Archives of Ophthalmolog en by Herman Knapp in 1869, and to — 
American op hthalmologists with a pu lication devoted not only to original contri! 

in the field of ophthalmology but to a survey of the ophthal 


the transactions of ophthalmologic societies. 
ahemsnestots ee publication, books for review and correspondence relating to the editorial 
management should be sent to Dr. Francis re Adler, Chief Editor, 313 South Seventeenth 
paren Philadelphia 3. Communications regarding subscriptions, reprints, etc., should be 
ddressed, Arcnives or OpnTHaLmoLocy, American Medical Association, North Dearborn 


Street, Chicago 10. 

Articles are accepted for publication on condition that are contributed solely to the 
Arcuives oF OPHTHALMOLOGY. Manuscripts must be a preferably double spaced, 
and the original copy should be submitted. Zinc etchings and halftones will be supplied by 
the Association when the original illustrations warrant reproduction and when their number 


es and bibliographies (the latter are used only in exhaustive reviews of the litera- 
should conform to the style the Quarterly Index Medicus, by 
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